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PURPOSE: To prevent SOX discharged from a SOX absorber from i . ..^ ,r 



being absorbed into a NOX absorber. 

CONSTITUTION: An SOX absorber 16 and an NOX absorber 19 are 
arranged in an engine exhaust passage, and a bypass passage 21 is 
branched from between the SOX absorber 1 6 and the XOZX 
absorber 19. When lean mixture air is burnt, exhaust gas which 
flowsHn from the SOX absorber 16 is forced to flow in the NOX 
absorber 1 9, When mixture air stays in its rich condition and SOX is 
discharged from the SOX absorber 16, a switching valve 24 is 
switched so as to lead exhaust gas which flows-out from the SOX 
absorber 16 into the bypass passage 21. 
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♦NOTICES* 

JPO and NCI PI are not responsible for any 
damages caused by the use o£ this translation. 

1 .This docxunent has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is NOX when the air-fuel ratio of the flowing exhaust gas is Lean. NOX absorbed when it absorbs 
and the oxygen density in ttie flowing exhaust gas was reduced NOX to emit While arranging an absorbent in 
an engine flueway It is SOX when the air-fuel ratio of the flowing exhaust gas is Lean. It absorbs. SOX 
absorbed when the air-fuel ratio of the flowing exhaust gas became rich SOX to emit It is NOX about an 
absorbent. It arranges in the engine flueway of the absorbent upstream. SOX An absorbent and NOX An engine 
flueway to NOX located between absorbents While branching the bypass path which bypasses an absorbent, it 
is NOX to the tee of a bypass path. The change-over valve which makes exhaust gas flow into either an 
absorbent or a bypass path is arranged. NOX An absorbent to NOX Exhaust gas is NOX when it should emit. It 
is SOX while holding a change-over valve in the location which flows into an absorbent. The oxygen density in 
the exhaust gas which flows into an absorbent is reduced. SOX An absorbent to SOX Exhaust emission control 
device of the intemal combustion engine which was made to make rich the air-fuel ratio of the exhaust gas 
which flows into an SOX absorbent while exhaust gas switches a change-over valve to the location which flows 
into a bypass path, when it should emit. 

[Claim 2] SOX An absorbent to SOX Exhaust gas is NOX when it should emit. It is SOX while holding a 
change-over valve in the location which flows into an absorbent. It is SOX while switching a change-over valve 
for the air- fuel ratio of the exhaust gas which flows into an absorbent to theoretical air fiiel ratio or the location 
where it acts as Rich and pulls, and it continues and exhaust gas flows into a bypass path. Exhaust emission 
control device of the intemal combustion engine according to claim 1 which was made to make rich the air- fuel 
ratio of the exhaust gas which flows into an absorbent. 

[Claim 3] SOX An absorbent to SOX It is SOX while exhaust gas switches a change-over valve to the location 
which flows into a b>T)ass path, when it should emit. The air-fuel ratio of the exhaust gas which flows into an 
absorbent is made rich, and it pulls, it continues, and exhaust gas is NOX. It is SOX while holding a change- 
over valve in the location which flows into an absorbent. They are theoretical air fuel ratio or the exhaust 
emission control device of an intemal combustion engine according to claim 1 which was made to make it rich 
about the air-fuel ratio of the exhaust gas which flows into an absorbent. 

[Claim 4] SOX An absorbent to SOX the time when it should emit — SOX time the temperature of an absorbent 
is lower than the laying temperature defined beforehand — exhaust gas ~ NOX while holding a change-over 
valve in the location which flows into an absorbent — SOX Or it acts as Rich, the air-fuel ratio of the exhaust 
gas which flows into an absorbent — theoretical air fuel ratio — It is SOX while switching a change-over valve 
to the location where it pulls, and it continues and exhaust gas flows into a bypass path. It acts as Rich of the 
air-fuel ratio of the exhaust gas which flows into an absorbent. SOX An absorbent to SOX It is SOX when it 
should emit. It is SOX while exhaust gas switches a change-over valve to the location which flows into a bypass 
path, when the temperature of an absorbent is higher than this laying temperature. The air- fuel ratio of the 
exhaust gas which flows into an absorbent is made rich. It pulls and continues and exhaust gas is NOX. It is 
SOX while holding a change-over valve in the location which flows into an absorbent. They are theoretical air 
fuel ratio or the exhaust emission control device of an intemal combustion engine according to claim 1 which 
was made to make it rich about the air-fuel ratio of the exhaust gas which flows into an absorbent. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to an intemal combustion engine's exhaust emission control 

device. 

[0002] 

[Description of the Prior Art] Lean ~ the time of the air- fuel ratio of inflow exhaust gas being Lean in the 
intemal combustion engine made to make gaseous mixture bum ~ NOX It absorbs. NOX absorbed when the 
oxygen density in inflow exhaust gas fell NOX to emit An absorbent is arranged in an engine flueway. Lean — 
NOX generated when gaseous mixture is made to bum NOX It absorbs with an absorbent. NOX NOX of an 
absorbent It is NOX before absorptance is saturated. The air-fuel ratio of the inflow exhaust gas to an absorbent 
is temporarily made rich, and it is NOX. An absorbent to NOX NOX emitted while making it emit The intemal 
combustion engine made to return is already proposed by these people. 

[0003] However, since sulfur is contained in the fuel and an engine's lubricating oil, in exhaust gas, it is SOX. It 
is contained, therefore is this SOX with this intemal combustion engine. NOX NOX It is absorbed by the 
absorbent. However, this SOX NOX It is NOX even if it makes the air-fuel ratio of the inflow exhaust gas to an 
absorbent into Rich. It is not emitted from an absorbent, therefore is NOX. SOX in an absorbent An amount 
will increase gradually, however, NOX SOX in an absorbent if an amount increases — NOX NOX which an 
absorbent may absorb an amount — gradually — falling — just ~ being alike — NOX an absorbent — NOX It will 
become impossible to almost absorb. Then, it is SOX when the air-fuel ratio of the flowing exhaust gas is Lean. 
SOX absorbed when it absorbed and the air-fuel ratio of the flowing exhaust gas was made rich SOX to emit It 
is NOX about an absorbent. The intemal combustion engine stationed in the engine flueway of the absorbent 
upstream is already proposed by these people (refer to application for utility model registration No. 324279 
[ Showa fom to ]). 

[0004] this intemal combustion engine — Lean — the time of gaseous mixture being made to bum — SOX in 
exhaust gas SOX since it is absorbed by the absorbent ~ SOX NOX arranged on the lower stream of a river of 
an absorbent an absorbent — NOX It is absorbed. On the other hand, it is SOX. An absorbent to SOX It is made 
to emit and is NOX. An absorbent to NOX When making it emit, gaseous mixture supplied in an engine 
cylinder is made rich. 
[0005] 

[Problem(s) to be Solved by the Invention] However, it is NOX in this way. It is SOX in the engine flueway of 
the absorbent upstream. If the absorbent is arranged Namely, SOX The exhaust gas which flowed out of the 
absorbent is NOX. It is SOX if it is made to flow in an absorbent. An absorbent to SOX It emits. NOX An 
absorbent to NOX It is SOX when gaseous mixture supplied in an engine cylinder that it should emit is made 
rich. SOX emitted from the absorbent NOX It flows in an absorbent and is this SOX. The problem that it will be 
absorbed by the NOX absorbent is produced. 
[0006] 

[Means for Solving the Problem] It is NOX when the air-fuel ratio of the flowing exhaust gas is Lean according 
to this invention, in order to solve the above-mentioned trouble. It absorbs. NOX absorbed when the oxygen 
density in the flowing exhaust gas was reduced NOX to emit While arranging an absorbent in an engine 
flueway It is SOX when the air-fuel ratio of the flowing exhaust gas is Lean. It absorbs. SOX absorbed when 
the air-fuel ratio of the flowing exhaust gas became rich SOX to emit An absorbent is arranged in the engine 
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flueway of the NOX absorbent upstream. SOX An absorbent and NOX An engine flueway to NOX located 
between absorbents While branching the bypass path which bypasses an absorbent, it is NOX to the tee of a 
bypass path. The change-over valve which makes exhaust gas flow into either an absorbent or a bypass path is 
arranged. NOX An absorbent to NOX Exhaust gas is NOX when it should emit. It is SOX while holding a 
change-over valve in the location which flows into an absorbent. The oxygen density in the exhaust gas which 
flows into an absorbent is reduced. SOX An absorbent to SOX When it should emit, while exhaust gas switches 
a change-over valve to the location which flows into a bypass path, it is made to make rich the air- fuel ratio of 
the exhaust gas which flows into an SOX absorbent. 

[0007] Moreover, it is SOX in order to solve the above-mentioned trouble according to this invention. An 
absorbent to SOX Exhaust gas is NOX when it should emit. It is SOX while holding a change-over valve in the 
location which flows into an absorbent. It is SOX while switching a change-over valve for the air- fuel ratio of 
the exhaust gas which flows into an absorbent to theoretical air fuel ratio or the location where it acts as Rich 
and pulls, and it continues and exhaust gas flows into a bypass path. It is made to make rich the air-fuel ratio of 
the exhaust gas which flows into an absorbent. 

[0008] in order [ moreover, ] to solve the above-mentioned trouble according to this invention — SOX An 
absorbent to SOX when it should emit, while exhaust gas switches a change-over valve to the location which 
flows into a bypass path — SOX the air- fuel ratio of the exhaust gas which flows into an absorbent ~ rich — 
carrying out — pulling — continuing — exhaust gas — NOX while holding a change-over valve in the location 
which flows into an absorbent ~ SOX the air-fuel ratio of the exhaust gas which flows into an absorbent — 
theoretical air fuel ratio — or it is made to make it rich. 

[0009] Furthermore It is SOX in order to solve the above-mentioned trouble according to this invention. An 
absorbent to SOX When it should emit alike — SOX time the temperature of an absorbent is lower than the 
laying temperature defined beforehand ~ exhaust gas ~ NOX while holding a change-over valve in the location 
which flows into an absorbent ~ SOX Or it acts as Rich, the air- fuel ratio of the exhaust gas which flows into an 
absorbent — theoretical air fuel ratio — It is SOX while switching a change-over valve to the location where it 
pulls, and it continues and exhaust gas flows into a bypass path. It acts as Rich of the air-fuel ratio of the 
exhaust gas which flows into an absorbent. SOX An absorbent to SOX It is SOX when it should emit. It is SOX 
while exhaust gas switches a change-over valve to the location which flows into a bypass path, when the 
temperature of an absorbent is higher than this laying temperature. The air-fuel ratio of the exhaust gas which 
flows into an absorbent is made rich. It pulls and continues and exhaust gas is NOX. It is SOX while holding a 
change-over valve in the location which flows into an absorbent. It is made to make the air-fuel ratio of the 
exhaust gas which flows into an absorbent into theoretical air fuel ratio or Rich. 
[0010] 

[Function] By invention according to claim 1 , it is NOX. An absorbent to NOX It is SOX when it should emit. 
It is SOX while the oxygen density in the exhaust gas which flows into an absorbent is made to fall. The 
exhaust gas which flowed out of the absorbent is NOX. It is made to flow into an absorbent. SOX An absorbent 
to SOX It is SOX when it should emit. It is SOX while the air-fuel ratio of the exhaust gas which flows into an 
absorbent is made rich. The exhaust gas which flowed out of the absorbent is made to flow into a bypass path. 
[001 1] Invention according to claim 2 is SOX. An emission rate is NOX. When late compared with an emission 
rate, are suitable. By this invention, it is SOX. It is SOX when it should emit. The air-fuel ratio of the exhaust 
gas which flows into an absorbent is made into theoretical air fuel ratio or Rich, and it is SOX. It is NOX about 
the exhaust gas which flowed out of the absorbent. It is NOX first by making it flow into an absorbent. An 
absorbent to NOX It is made to emit. Subsequently, SOX The air- fuel ratio of the exhaust gas which flows into 
an absorbent is made rich, and it is SOX. An absorbent to SOX It is this SOX while making it emit. It is made 
to flow in a bypass path. 

[0012] By invention according to claim 3, it is SOX. When it should emit, it is SOX first. The air- fuel ratio of 
the exhaust gas which flows into an absorbent is made rich, and it is SOX. An absorbent to SOX It is this SOX 
while making it emit. It is made to flow in a bypass path. Subsequently, SOX The air-fuel ratio of the exhaust 
gas which flows into an absorbent is made into theoretical air fuel ratio or Rich, and it is SOX. It is NOX about 
the exhaust gas which flowed out of the absorbent. It is NOX by making it flow into an absorbent. An absorbent 
to NOX It is made to emit. 

[0013] By invention according to claim 4, it is SOX. It is SOX when it should emit. When the temperature of an 
http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 1/21/2005 



JP,06-3,46768,A [DETAILED DESCRIPTION] 



Page 3 of 20 



absorbent is low, Namely, SOX An emission rate is NOX. It compares with an emission rate. When late The 
air- fuel ratio of the exhaust gas which flows into a ** SOX absorbent is made into theoretical air fuel ratio or 
Rich, and it is SOX. It is NOX about the exhaust gas which flowed out of the absorbent. It is a NOX absorbent 
to NOX first by making it flow into an absorbent. It is made to emit. Subsequently, SOX The air-fuel ratio of 
the exhaust gas which flows into an absorbent is made rich, and it is SOX. An absorbent to SOX It is this SOX 
while making it emit. It is made to flow in a bypass path. On the other hand, SOX It is SOX when it should 
emit. When the temperature of an absorbent is high, Namely, SOX The air- fuel ratio of the exhaust gas which 
flows into an SOX absorbent first when an emission rate is quick is made rich, and it is SOX. An absorbent to 
SOX It is this SOX while making it emit. It is made to flow in a bypass path. Subsequently, SOX The air-fiiel 
ratio of the exhaust gas which flows into an absorbent is made into theoretical air fuel ratio or Rich, and it is 
SOX. It is NOX about the exhaust gas which flowed out of the absorbent. It is NOX by making it flow into an 
absorbent. An absorbent to NOX It is made to emit. 
[0014] 

[Example] if drawing 1 is referred to — 1 ~ an engine body and 2 — a piston and 3 — in an inlet valve and 6, a 
suction port and 7 show an exhaust valve and, as for a combustion chamber and 4, 8 shows [ an ignition plug 
and 5 ] an exhaust air port, respectively. A suction port 6 is connected with a svirge tank 10 through the 
corresponding branch pipe 9, and the fuel injection valve 1 1 which injects a fuel towards the inside of a suction 
port 6, respectively is attached in each branch pipe 9. A surge tank 10 is connected with an air cleaner 13 
through an air intake duct 12, and a throttle valve 14 is arranged in an air intake duct 12. On the other hand, the 
exhaust air port 8 minds an exhaust manifold 1 5, and is SOX. It connects with the casing 17 which built in the 
absorbent 16, the outlet section of casing 17 minds an exhaust pipe 18, and it is NOX. It connects with the 
casing 20 which built in the absorbent 19. 

[0015] The bypass path 21 branches fi-om inlet-port section 20a of casing 20, and the change-over valve 24 
controlled by the actuator 23 is arranged at the tee of the bypass path 21 fi"om inlet-port section 20a of casing 20 
where this bypass path 21 is connected to the exhaust pipe 22 connected to the outlet section of casing 20. This 
change-over valve 24 closes the inlet-port section of the bj^ass path 21 , as shown by the continuous line of 
drawing 1 with an actuator 23, and it is NOX. It is NOX as the b>pass closed position which opens the inlet- 
port section to an absorbent 19 fully is shown by the broken line of drawing 1 . It is controlled by one location 
of the bypass open positions which close the inlet-port section to an absorbent 19, and open the inlet-port 
section of the bypass path 21 fiilly. 

[0016] An electronic control unit 30 consists of a digital computer, and ROM (read-only memory)32, RAM 
(random access memory)33 and CPU (microprocessor)34 which were mutually connected by the bidirectional 
bus 3 1 , the backup RAM 35 always connected to the power source, input port 36, and an output port 37 are 
provided. In a surge tank 1 0, the pressure sensor 25 which generates the output voltage proportional to the 
absolute pressure in a surge tank 10 is attached, and the output voltage of this pressure sensor 25 is inputted into 
input port 36 through A-D converter 38. SOX The temperature sensor 26 which generates the output voltage 
proportional to an exhaust gas temperature in the exhaust manifold 1 5 of the absorbent 1 6 upstream is arranged, 
and the output voltage of this temperature sensor 26 is inputted into input port 36 through A-D converter 39. 
Moreover, the rotational frequency sensor 27 which generates the output pulse showing an engine rotational 
frequency is connected to input port 36. On the other hand, an output port 37 is connected to a fuel injection 
valve 1 1 and an actuator 23 through the corresponding drive circuit 40, respectively. 

[0017] In the internal combustion engine which shows drawing 1 , fuel injection duration TAU is computed for 
example, based on a degree type. 

TAU=TP-K — TP shows basic fuel injection duration here, and K shows the correction factor. The basic fuel 
injection duration TP shows fuel injection duration required to make into theoretical air fuel ratio the air-fuel 
ratio of the gaseous mixture supplied in an engine cylinder. This basic ftiel injection duration TP is beforehand 
found by experiment, and is beforehand memorized in ROM32 in the form of a map as shown in drawin g 2 as 
the absolute presswe PM of the surge tank 10 showing an engine load, and a function of the engine rotational 
frequency N. If a correction factor K is a multiplier for controlling the air-fuel ratio of the gaseous mixture 
supplied in an engine cylinder and it is K= 1 .0, the gaseous mixture supplied in an engine cylinder will serve as 
theoretical air fuel ratio. On the other hand, if the air-fuel ratio of the gaseous mixture supplied in an engine 
cylinder will become larger than theoretical air fuel ratio if set to K< 1 .0, namely, it becomes Lean and it is set 
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to K> 1 .0, the air- fuel ratio of the gaseous mixture supphed in an engine cylinder will become smaller than 
theoretical air fuel ratio, namely, will become rich. 

[0018] The value of this correction factor K is beforehand defined to the absolute pressure PM in a surge tank 
10, and the engine rotational frequency N, and drawing 3 shows one example of the value of this correction 
factor K. In the example shown in drawing 3 , it considers as a value with the value of a correction factor K 
smaller than 1 .0, therefore the air-fiiel ratio of the gaseous mixture supplied in an engine cylinder is made into 
Lean in the field where the absolute pressure PM in a surge tank 10 is comparatively low, i.e., a load operating 
range in engine low, at this time. On the other hand, the value of a correction factor K is set to 1 .0, therefore let 
the air-fuel ratio of the gaseous mixture supplied in an engine cylinder be theoretical air fuel ratio at this time, 
the field where absolute pressure PM is comparatively high, i.e., an engine heavy load operating range, in a 
surge tank 10. Moreover, the value of a correction factor K is made into a bigger value than 1 .0, therefore is 
made rich [ the air- fuel ratio of the gaseous mixture supplied in an engine cylinder ] in the field where the 
absolute pressure PM in a surge tank 10 becomes the highest, i.e., an engine full load operating range, at this 
time, the frequency by which low Naka load operation is usually carried out in an internal combustion engine — 
most - high - therefore, most of an operation term throughout ~ setting ~ Lean ~ gaseous mixture is made to 
bxim 

[0019] Drawing 4 shows roughly the concentration of the typical component in the exhaust gas discharged from 
a combustion chamber 3. unbumt [ in the exhaust gas discharged from a combustion chamber 3 so that drawing 
4 may show ] — oxygen 02 in the exhaust gas which the concentration of HC and CO increases, so that the air- 
fuel ratio of the gaseous mixture supplied in a combustion chamber 3 becomes rich, and is discharged from a 
combustion chamber 3 Concentration increases, so that the air-fuel ratio of the gaseous mixture supplied in a 
combustion chamber 3 becomes Lean. 

[0020] NOX held in casing 20 An absorbent 19 makes an alumina support and at least one chosen from 
Potassium K, Sodium Na, Lithium Li, alkali metal like Caesium Cs, Barium Ba, an alkaline earth like Calcium 
calcium. Lanthanum La, and rare earth like Yttrium Y and noble metals like Platinum Pt are supported on this 
support. An engine inhalation-of-air path and NOX It is NOX about the ratio of the air supplied in the flueway 
of the absorbent 19 upstream, and a fuel (hydrocarbon). It is this NO<SUB>X when the air- fuel ratio of the 
inflow exhaust gas to an absorbent 19 is called. An absorbent 19 is NOX when the air-fiiel ratio of inflow 
exhaust gas is Lean. NOX which was absorbed, and was absorbed when the oxygen density in inflow exhaust 
gas fell NOX to emit An absorption/emission action is performed. In addition, NOX When a fuel (hydrocarbon) 
or air is not supplied in the flueway of the absorbent 19 upstream, the air-fuel ratio of inflow exhaust gas is in 
agreement with the air-fiiel ratio of the gaseous mixture supplied in a combustion chamber 3. therefore — in this 
case - NOX the time of the air- fuel ratio of the gaseous mixture by which an absorbent 19 is supplied in a 
combustion chamber 3 being Lean — NOX the gaseous mixture which absorbs and is supplied in a combustion 
chamber 3 — NOX absorbed when the inner oxygen density fell It will emit. 

[0021] Above-mentioned NOX It will be this NOX if an absorbent 19 is arranged in an engine flueway. An 
absorbent 19 is actually NOX. Although an absorption/emission action is performed, there is also a part which 
is not clear about the detailed mechanism of this absorption/emission action. However, it is thought that this 
absorption/emission action is performed by the mechanism as shown in drawing 5 . Next, it becomes the same 
mechanism even if it uses other noble metals, alkali metal, an alkaline earth, and rare earth, although this 
mechanism is explained taking the case of the case where support is made to support Platinum Pt and Barium 
Ba. 

[0022] That is, as the oxygen density in inflow exhaust gas will increase sharply if inflow exhaust gas becomes 
Lean considerably, and shown in drawing 5 (A), it is these oxygen 02. 02 - Or it adheres to the front face of 
Platinum Pt in the form of 02-. on the other hand - NO in inflow exhaust gas - the front- face top of Platinum 
Pt - 02- or 02- reacting - NOX It becomes (2 N0+02 ->2N02). Subsequently, generated N02 A part is 
nitrate ion N03, as shown in drawing 5 (A), being absorbed in an absorbent and combining with the barium 
oxide BaO oxidizing on Platinum Pt. - It is spread in an absorbent in a form. Thus, NOX NOX It is absorbed in 
an absorbent 19. 

[0023] As long as the oxygen density in inflow exhaust gas is high, it is N02 in the front face of Platinum Pt. It 
is generated and is NOX of an absorbent. It is N02 unless absorptance is saturated. It is absorbed in an 
absorbent and is nitrate ion N03. - It is generated. On the other hand, the oxygen density in inflow exhaust gas 
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falls, and it is N02. When the amount of generation falls, a reaction goes to hard flow (N03— >N02), and it is 
the nitrate ion N03 in an absorbent thus. - N02 It is emitted from an absorbent in a form. That is, it is NOX if 
the oxygen density in inflow exhaust gas falls. An absorbent 19 to NOX It will be emitted. It will be NOX even 
if the air- fuel ratio of inflow exhaust gas will be Lean, if the oxygen density in inflow exhaust gas will fall if the 
degree of Lean of inflow exhaust gas becomes low as shown in drawing 4 , therefore the degree of Lean of 
inflow exhaust gas is made low. An absorbent 19 to NOX It will be emitted. 

[0024] when gaseous mixture supplied in a combustion chamber 3 at this time is made rich on the other hand 
and the air- fuel ratio of inflow exhaust gas becomes rich, it is shown in drawing 4 ~ as — unbumt [ from an 
engine / a lot of ] ~ HC and CO discharge — having ~ unbumt [ these ] — HC and CO — oxygen 02- on 
Platinum Pt Or you react with 02- and it is made to oxidize, if the air-fuel ratio of inflow exhaust gas becomes 
rich, in order [ moreover, ] for the oxygen density in inflow exhaust gas to fall to the degree of pole — an 
absorbent to N02 it emits — having ~ this N02 it is shown in drawing 5 (B) — as — unbumt ~ you react with 
HC and CO and it is made to return Thus, it is N02 on the front face of Platinum Pt. When it stops existing, it is 
N02 from an absorbent to the degree from a degree. It is emitted. Therefore, if the air-fiiel ratio of inflow 
exhaust gas is made rich, it is NOX to the inside of a short time. An absorbent 19 to NOX It will be emitted. 
[0025] that is, the air-fiiel ratio of inflow exhaust gas is made rich ~ not rich — introduction unbumt ~ HC and 
CO — 02- on Platinum Pt Or you react immediately with 02- and it is made to oxidize, subsequently, 02- on 
Platinum Pt or — even if 02- is consumed — yet — unbumt — if HC and CO remain — unbumt [ this ] — NOX 
emitted by HC and CO from the absorbent And NOX discharged by the engine It is made to return. Therefore, 
if the air-fuel ratio of inflow exhaust gas is made rich, it will be NOX to the inside of a short time. NOX 
absorbed by the absorbent 1 9 It is emitted and, moreover, is this emitted NOX. Since it is returned, it is NOX in 
atmospheric air. Being discharged can be prevented. Moreover, NOX An absorbent 19 is NOX even if it makes 
the air-ftiel ratio of inflow exhaust gas into theoretical air fiiel ratio, since it has the fiinction of a reduction 
catalyst. NOX emitted from the absorbent 1 9 It is made to return, however — the case where the air-fiiel ratio of 
inflow exhaust gas is made into theoretical air fuel ratio — NOX An absorbent 19 to NOX gradually —**** — 
the total absorbed by the NOX absorbent 19 since it is not emitted NOX Time amount long a little to making 
it emit is required. 

[0026] By the way, it will be NOX even if the air-fiiel ratio of inflow exhaust gas will be Lean, if the degree of 
Lean of the air-fiiel ratio of inflow exhaust gas is made low as mentioned above. An absorbent 19 to NOX It is 
emitted. Therefore, NOX An absorbent 19 to NOX What is necessary is just to make the oxygen density in 
inflow exhaust gas fall to making it emit, however, NOX An absorbent 1 9 to NOX even if emitted, the air-fiiel 
ratio of inflow exhaust gas is Lean — NOX an absorbent 19 — setting — NOX it retums ~ having — ** — 
therefore ~ in this case — NOX or it prepares the catalyst which may return NOX in the lower stream of a river 
of an absorbent 19 ~ or NOX It is necessary to supply a reducing agent to the lower stream of a river of an 
absorbent 19. Of course, it is NOX in this way. It sets on the lower stream of a river of an absorbent 19, and is 
NOX. Returning is NOX more nearly rather than it, although it is possible. It sets to an absorbent 19 and is 
NOX. To return is more desirable. Therefore, at the example by this invention, it is NOX. An absorbent 1 9 to 
NOX When it should emit, the air-fiiel ratio of inflow exhaust gas is made into theoretical air fiiel ratio or Rich, 
and it is NOX by it. NOX emitted from the absorbent 19 NOX He is trying to return in an absorbent 19. 
[0027] By the way, since it is supposed at the time of fiall load running that the gaseous mixture supplied in a 
combustion chamber 3 is rich as mentioned above in the example by this invention, and gaseous mixture is 
made into theoretical air fiiel ratio at the time of heavy load operation, it is NOX at the time of full load mnning 
and heavy load operation. An absorbent 19 to NOX It will be emitted, however — if the frequency where such 
full load running or heavy load operation is performed is low — the time of full load running and heavy load 
operation — NOX An absorbent 19 to NOX ****** jg emitted — Lean — while gaseous mixture is made to 
bum ~ NOX NOX by the absorbent 19 absorptance ~ being saturated — thus — NOX an absorbent 19 ~ NOX It 
will become impossible to absorb, therefore, Lean — when gaseous mixture is made to continue and bum, or it 
makes rich periodically the air- fuel ratio of inflow exhaust gas — or the air-fiiel ratio of inflow exhaust gas ~ 
periodic ~ theoretical air fiiel ratio — carrying out — NOX from an absorbent 19 — periodic ~ NOX It is 
necessary to make it emit. 

[0028] By the way, in exhaust gas, it is SOX. It is contained and is NOX. In an absorbent 19, it is not only NOX 
but SOX. It is absorbed. This NOX SOX to an absorbent 19 An absorption mechanism is NOX. It is thought 
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that it is the same as an absorption mechanism. Namely, NOX If it explains taking the case of the case where 
Platinxun Pt and Barium Ba are made to support, on support like the time of explaining an absorption 
mechanism the time of the air-fuel ratio of inflow exhaust gas being Lean as mentioned above ~ oxygen 02 
02- or the form of 02- the front face of Platinum Pt — adhering --**** — S02 in inflow exhaust gas the front 
face of Platinum Pt — 02- or 02- reacting ~ S03 It becomes. Subsequently, generated SOS A part is sulfate ion 
S042, being absorbed in an absorbent and combining with the barium oxide BaO oxidizing further on Platinum 
Pt. - Sulfate BaS04 which was spread in the absorbent in the form and stabilized It generates. 
[0029] However, this sulfate BaS04 Even if it is stable, and is hard to decompose and makes the air- fuel ratio 
of inflow exhaust gas into Rich, it is a sulfate BaS04. It remains as it is, without being decomposed. Therefore, 
NOX It is a sulfate BaS04 as time amount passes in an absorbent 19. It is NOX as it will increase and time 
amount passes thus. NOX which an absorbent 19 may absorb An amount will fall. 

[0030] So, at the example by this invention, it is NOX. It is SOX to an absorbent 19. It is SOX, when the air- 
ftiel ratio of the flowing exhaust gas is Lean so that it may not flow. SOX absorbed when the air-fuel ratio of the 
flowing exhaust gas became rich, while absorbing SOX which emits and has the function of a three way 
component catalyst It is NOX about an absorbent 16. It arranges for the upstream of an absorbent 19. this SOX 
an absorbent 16 ~ SOX the time of the air-fuel ratio of the exhaust gas which flows into an absorbent 16 being 
Lean — SOX NOX although absorbed — SOX NOX absorbed when the air-fuel ratio of the exhaust gas which 
flows into an absorbent 16 was made rich not only — absorbed SOX It emits. 

[0031] It is NOX as mentioned above. With an absorbent 19, it is SOX. Sulfate BaS04 stabilized when 
absorbed It is formed and, as a result, is NOX. It is SOX even if it makes into Rich the air- fuel ratio of the 
exhaust gas which flows into an absorbent 19. NOX It is no longer emitted from an absorbent 19. Therefore, it 
is SOX when the air- fuel ratio of the exhaust gas which flows into the SOX absorbent 16 is made rich. An 
absorbent 16 to SOX SOX absorbed in order to make it emitted Sulfate ion S042 - It is made to exist in an 
absorbent in a form, or is a sulfate BaS04. Even if generated, it is a sulfate BaS04. It is necessary to make it 
exist in an absorbent in the condition of not being stabilized. SOX which makes this possible The absorbent 
which supported at least one chosen from Copper Cu, Iron Fe, Manganese Mn, transition metals like Nickel 
nickel, Sodium Na, Titanium Ti, and Lithixmi Li on the support which consists of an alumina as an absorbent 16 
can be used. 

[0032] This SOX With an absorbent 1 6, it is SOX. S02 contained in exhaust gas when the air-fuel ratio of the 
exhaust gas which flows into an absorbent 16 is Lean It is sulfate ion S042, oxidizing on the surface of an 
absorbent. - In a form, it is absorbed in an absorbent and, subsequently to in an absorbent, is spread. In this case, 
SOX It is S02 when Platinum Pt is made to support on the support of an absorbent 16. It becomes easy to 
adhere on Platinum Pt in the form of S032-, and is S02 thus. It becomes that it is easy to be absorbed in an 
absorbent in the form of sulfate ion S042-. Therefore, S02 It is SOX in order to promote absorption. It is 
desirable to make Platinum Pt support on the support of an absorbent 16. It is SOX as mentioned above. It is 
SOX if the air- fuel ratio of the exhaust gas which flows into an absorbent 1 6 becomes Lean. SOX It is absorbed 
by the absorbent 16, therefore is SOX. In the NOX absorbent 19 formed in the lower stream of a river of an 
absorbent 16, it is NOX. It will be absorbed. 

[0033] On the other hand, it is SOX as mentioned above. SOX absorbed by the absorbent 16 Sulfate ion S042 - 
It is spread in an absorbent in the form, or has become a sulfate BaS04 in the unstable condition. Therefore, 
SOX It is SOX if the air-fuel ratio of the exhaust gas which flows into an absorbent 16 becomes rich. SOX 
absorbed by the absorbent 16 SOX It will be emitted from an absorbent 16. 

[0034] Next, it is NOX, referring to drawing 6 . NOX from an absorbent 19 An emission operation and SOX 
SOX from an absorbent 1 6 An emission operation is explained. Drawing 6 (A) is SOX. An absorbent 1 6 and 
NOX When the air-fuel ratio of the exhaust gas which flows into an absorbent 19 is made rich ** NOX An 
absorbent 19 and SOX Temperature T and NOX of an absorbent 16 Rate of NOX emission f (T) and SOX from 
an absorbent 19 SOX from an absorbent 16 Relation with rate of emission g (T) is shown, the correction factor 
[ as opposed to the basic fuel injection duration TP in drawing 6 (B) ] Kt (Kt=l .0 — theoretical air fuel ratio — ) 
Kt> It is NOX from Lean and the NOX absorbent 19 at richness and Kt<l .0 in 1 .0. Rate of emission f (Kt), and 
SOX Relation with rate [ from an absorbent 16 ] of SOX emission g (Kt) is shown. 

[0035] NOX With an absorbent 19, it is NOX. If the temperature of an absorbent 19 is about 150 degrees C or 
more, it is N02 on a platinum Pt front face. If it stops existing, a reaction progresses in the direction 
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[ immediately / (N03— >N02) ], and it is NOX from an absorbent. It is emitted immediately. Therefore, it is 
NOX as shown in drawing 6 (A). It is NOX even if the temperature of an absorbent 19 is quite low. Rate of 
emission f (T) becomes quite high. Namely, NOX It is NOX at a quite quick rate. It will be emitted from an 
absorbent 19. In addition, it is NOX as shown in drawing 6 (A). It is NOX, so that the temperature T of an 
absorbent 19 becomes high. Rate of emission f (T) is NOX, so that it becomes high and the value of a correction 
factor Kt becomes large (i.e., so that the rich degree of the air-fiiel ratio of exhaust gas becomes high). Rate of 
emission f (Kt) becomes high. 

[0036] On the other hand, SOX SOX absorbed by the absorbent 16 NOX NOX absorbed by the absorbent 19 It 
compares, since it is stable, it decomposes, and they are ****** and this SOX. Decomposition is SOX. The 
temperature T of an absorbent 1 6 is SOX, Unless it exceeds the temperature To which becomes settled 
according to the class of absorbent 16, it is not fully generated. Therefore, it is SOX as shown in drawing 6 (A). 
The temperature T of an absorbent 16 is SOX when lower than To. It is very low, namely, rate of emission g (T) 
is SOX. From an absorbent 16, it is almost SOX. It is not emitted but is SOX. It is SOX if the temperature T of 
an absorbent 16 exceeds To. SOX from an absorbent 16 An emission operation is started substantially. In 
addition, SOX It is SOX even if it attaches. It is SOX as it is shown in drawing 6 (A), if the temperature T of an 
absorbent 16 exceeds To. It is SOX, so that the temperature T of an absorbent 16 becomes high. It is SOX, so 
that the value of a correction factor Kt becomes large, as rate of emission g (T) becomes high and it is shown in 
drawing 6 (B). Rate of emission g (Kt) becomes high. 

[0037] Drawing 7 (A) is NOX. An absorbent 19 and SOX The temperature T of an absorbent 16 When lower 
than To ( drawing 6 ) It is alike and NOX. An absorbent 1 9 and SOX NOX when making rich the air- fuel ratio 
of the inflow exhaust gas to an absorbent 16 Accumulation NOX from an absorbent 19 A burst size and SOX 
Accumulation SOX from an absorbent 16 The burst size is shown. The continuous line of drawing 7 (B) is 
NOX. An absorbent 19 and SOX The temperature T of an absorbent 16 When higher than To ( drawing 6 R> 6) 
It is alike and NOX, An absorbent 19 and SOX NOX when making rich the air-fiiel ratio of the inflow exhaust 
gas to an absorbent 16 Accumulation NOX from an absorbent 19 A burst size and SOX Accumulation SOX 
from an absorbent 16 The burst size is shown. 

[0038] SOX It is SOX as the temperature T of an absorbent 16 is shown in drawing 6 (A), when lower than To. 
It is hardly emitted, therefore is NOX at this time. An absorbent 19 and SOX It is NOX as it is shown in 
drawing 7 (A), when the air-fuel ratio of the exhaust gas which flows into an absorbent 16 is made rich. From 
an absorbent 19, it is NOX quickly. It is SOX although emitted. From an absorbent 16, it is almost SOX. It is 
not emitted. 

[0039] On the other hand, it is SOX. It is SOX as it is shown in drawing 6 (A), when the temperature T of an 
absorbent 16 becomes higher than To, Since an emission operation is performed, it is NOX at this time. An 
absorbent 19 and SOX It is NOX as drawing 7 (B) is shown by the continuous line, when the air-fiiel ratio of 
the exhaust gas which flows into an absorbent 16 is made rich. And SOX It is both emitted. In this case, NOX is 
NOX to the inside of a short time. It is SOX although emitted from an absorbent 19. SOX in an absorbent 16 
Since catabolic rate is slow, it is SOX. SOX Deer emission is not slowly carried out from an absorbent 16. In 
addition, it is SOX even in this case. It is SOX so that drawing 6 (A) may show, if the temperature T of an 
absorbent 16 becomes high. Rate of emission g (T) is SOX as a broken Hne shows drawing 7 (B), since it 
becomes high. SOX It is emitted comparatively quickly from an absorbent 16. 

[0040] Moreover, NOX shown as a continuous line in drawing 7 (B) A burst size on the support which consists 
of an alumina Copper Cu, SOX which made transition metals, such as Iron Fe and Nickel nickel. Sodium Na, or 
Lithium Li support NOX from an absorbent 1 6 The burst size is shown. It is a titania Ti02 on the support which 
consists of an alumina. SOX made to support It is SOX as a broken line shows drawing 7 (B) in an absorbent 
16. SOX It is emitted comparatively quickly from an absorbent 16. Thus, SOX SOX from an absorbent 16 An 
emission rate is SOX. It changes also with the classes of absorbent 16 and is SOX. It will change with the 
temperature T of an absorbent 16. 

[0041] By the way, it is SOX as mentioned above. The temperature T of an absorbent 16 is SOX when higher 
than To. An absorbent 1 6 and NOX It is SOX if the air-fijel ratio of the exhaust gas which flows into an 
absorbent 19 is made rich. From an absorbent 16, it is SOX. It is emitted and is NOX. From an absorbent 19, it 
is NOX. It is emitted. At this time, it is SOX. The exhaust gas which flowed out of the absorbent 16 is NOX. It 
is SOX if it is made to flow into an absorbent 19. SOX emitted from the absorbent 16 NOX It will be absorbed 
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by the absorbent 19 and is SOX thus. The semantics which formed the absorbent 16 will be lost, then — this 
invention — such — SOX SOX to which the absorbent 1 6 was emitted NOX in order to prevent being absorbed 
by the absorbent 19 — SOX An absorbent 16 to SOX the time when it should emit — SOX the exhaust gas 
which flowed out of the absorbent 16 ~ the inside of the bypass path 21 ~ ****** — it is made like. 
[0042] namely, — the example by this invention — Lean — when gaseous mixture is made to bum, a change-over 
valve 24 holds to the bypass closed position shown as a continuous line in drawing 1 ~ having — 
therefore, this time — SOX the exhaust gas which flowed out of the absorbent 16 — NOX It flows in an 
absorbent 19. Therefore, it is SOX in exhaust gas at this time. SOX Since it is absorbed by the absorbent 16, it 
is NOX. In an absorbent 19, it is NOX. It will be absorbed. Subsequently, SOX An absorbent 16 to SOX When 
it should emit, as shown in drawing 8 , the gaseous mixture supplied in a combustion chamber 3 is richly 
switched from Lean, and a change-over valve 24 is switched to coincidence by the bypass open position shown 
with a broken line in drawing 1 . It is SOX as it is shown in drawing 8 , when the gaseous mixture supplied in a 
combustion chamber 3 becomes rich. From an absorbent 16, it is SOX. Although emitted, it is SOX at this time. 
The exhaust gas which flowed out of the absorbent 16 is NOX. You do not flow in an absorbent 19 but it is 
made to flow in the bypass path 21 . 

[0043] Subsequently, SOX Since the gaseous mixture supplied in a combustion chamber 3 is rich when an 
emission operation should be suspended, it is switched to Lean, and a change-over valve 24 is switched to 
coincidence by the bypass closed position shown as a continuous line in drawing 1 . It is SOX as it is shown in 
drawing 8 , when the gaseous mixture supplied in a combustion chamber 3 becomes Lean. SOX from an 
absorbent 16 An emission operation is made to stop. 

[0044] Thus, at the example shown in drawing 8 , it is SOX. An absorbent 16 to SOX It is SOX when emitted. 
Since the exhaust gas which flowed out of the absorbent 16 is made to flow in the bypass path 21, it is SOX. 
NOX Being absorbed in an absorbent 19 can be prevented. In addition, from an engine, they are unbumt [ HC ], 
and CO and NOX at this time. It is SOX as it mentioned above, although discharged. Since it has the function 
of a three way component catalyst, an absorbent 16 is unbumt [ these / HC ], and CO and NOX. SOX It is made 
to purify considerably in an absorbent 16, therefore they are a lot of unbumt [ HC ], and COs and NOX(s) at 
this time. There is no danger of being emitted into atmospheric air. 

[0045] drawing 9 and drawing 10 ~ SOX An absorbent 16 to SOX the time of making rich gaseous mixture 
supplied in a combustion chamber 3 that it should emit ~ NOX An absorbent 19 to NOX each which doubles an 
emission operation and was made to perform it — the example of an exception is shown. The 2nd example 
shown in drawing 9 is SOX. SOX from an absorbent 16 An emission rate is NOX. NOX from an absorbent 19 
SOX which can be applied when quite late compared with an emission rate, and NOX Emission control is 
shown. As a continuous line shows drawing 7 (B), SOX is hardly emitted. An emission rate is NOX. It 
compares with an emission rate, and it is SOX when late. An absorbent 16 and NOX It is NOX when the air- 
fiiel ratio of the exhaust gas which flows into an absorbent 19 is richly switched from Lean. From an absorbent 
19, it is NOX. It is emitted to the inside of a short time and, moreover, is NOX. While the emission operation is 
performed SOX From an absorbent 16, it is SOX. Therefore, in this 2nd example, after the gaseous mixture 
supplied in a combustion chamber 3 is switched to Rich (Kt=KKl) from Lean, if a change-over valve 24 is held 
in a bypass closed position and subsequently passes this fixed period, a change-over valve 24 will be switched 
to a bypass open position at a fixed period (period currently maintained by Kt=KKl in drawing 9 ). the gaseous 
mixture by which a fixed period (period currently maintained by Kt=KK2) is supplied after that in a combustion 
chamber 3 ~ being rich (Kt=KK2) ~ it is maintained, and since gaseous mixture is rich when this fixed period 
passes, while being switched to Lean, a change-over valve 24 is switched to a bypass closed position. 
[0046] Thus, since the change-over valve 24 is held in the bypass closed position at the beginning when gaseous 
mixture was richly switched from Lean in this 2nd example, it is NOX. From an absorbent 19, it is NOX 
quickly. It is emitted. At this time, it is SOX. It is SOX also from an absorbent 16. It is SOX although emission 
is started. It is little, therefore a burst size is this SOX. NOX It is SOX even if absorbed by the absorbent 19. In 
an absorbed amount, many do not become so much. A great portion of SOX It is SOX after the change-over 
valve 24 was switched to the bypass open position. It is made to emit from an absorbent 16, therefore is a great 
portion of SOX. It will be sent in in the bypass path 21 . 

[0047] The 3rd example shown in drawing 10 is SOX. NOX SOX which was made not to be absorbed by the 
absorbent 19 as much as possible, and NOX Emission control is shown. In this 3rd example, when gaseous 
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mixture supplied in a combustion chamber 3 is made rich, a change-over valve 24 is switched to a bypass open 
position. At this time, it is SOX. From an absorbent 16, it is SOX. It is this SOX although emission is started. 
All are sent in in the bypass path 21 . Subsequently, SOX SOX from an absorbent 16 A change-over valve 24 is 
switched to a bypass closed position, maintaining gaseous mixture richly, when the emission operation was 
completed mostly. It is NOX if a change-over valve 24 is switched to a bypass closed position. From an 
absorbent 19, it is NOX quickly. It is emitted and is NOX. NOX from an absorbent 19 Since gaseous mixture is 
rich when an emission operation is completed, it is switched to Lean. 

[0048] At this 3rd example, it is SOX. SOX from an absorbent 16 It will be SOX, if a change-over valve 24 is 
switched to a bypass closed position from a bypass open position after an emission operation is completed 
completely. NOX It can prevent being absorbed by the absorbent 19 completely. In addition, SOX SOX from 
an absorbent 16 It is SOX even if it is a late case, as an emission rate shows the continuous line of drawing 7 
(B). It is SOX as it mentioned above, when the temperature of an absorbent 16 became high. An emission rate 
becomes quick. Thus, SOX SOX when an emission rate becomes quick, as shown in drawing 9 , and NOX It is 
SOX as soon as gaseous mixture will be richly switched from Lean, if emission control is performed. A lot of 
SOX also from an absorbent 16 It is emitted and they are a lot of SOX thus. NOX It will be absorbed by the 
absorbent 19. So, at the 4th example by this invention, it is SOX. The temperature of an absorbent 16 makes it 
comparatively low, and it is SOX. SOX shown in drawing 9 when an emission rate is slow, and NOX Emission 
control is performed and it is SOX. The temperature of an absorbent 16 becomes high and it is SOX. SOX 
shown in drawing 10 when an emission rate becomes quick, and NOX It is made to perform emission control. 
[0049] Drawing 1 1 is NOX used in the example of this invention. And SOX Emission control timing is shown. 
In addition, this drawing 1 1 shows the case where the 2nd example shown in drawing 9 as SO emission control 
is used. Moreover, it sets to drawing 1 1 and P is NOX. Emission control is shown and Q is NOX and SOX. 
Emission control is shown. At the example according to this invention as shown in drawing 1 1 , it is NOX. 
Amounts Wn and SOX It is based on an amount Ws and is NOX. And SOX Emission processing is performed. 
In this case, NOX NOX absorbed by the absorbent 19 Amounts Wn and SOX SOX absorbed by the absorbent 
16 The presumed absorbed amount presumed from an engine's operational status as an amount Ws is used. This 
NOX Amounts Wn and SOX Amount SOX If it attaches, it mentions later. 

[0050] It is NOX as shown in drawing 1 1 . If an amount Wn exceeds the permission maximum Wno, gaseous 
mixture will be made rich (Kt=KKl), and it is NOX. NOX from an absorbent 19 An emission operation is 
started. NOX It is NOX if an emission operation is started. An amount Wn decreases quickly and it is NOX. 
Since gaseous mixture is rich when an amount Wn reaches a lower limit MIN, it is switched to Lean, and it is 
NOX. An emission operation is suspended. On the other hand, SOX If an amount Ws exceeds the permission 
maximum Wso, gaseous mixture will be made rich (Kt=KKl) between 1 commuter's tickets, and it is NOX. 
NOX from an absorbent 19 An emission operation is started. At this time, it is SOX. SOX from an absorbent 16 
An emission operation is also started. Subsequently, NOX If an amount Wn reaches a lower limit MIN, a 
change-over valve 24 will be switched to a bypass open position. Subsequently, SOX Since gaseous mixture is 
rich when an amount Ws reaches a lower limit MIN, it is switched to Lean, and it is SOX. An emission 
operation is suspended. 

[0051] In addition, it is NOX so that drawing 1 1 may show. An absorbent 19 to NOX In order to emit, as for the 
period which makes gaseous mixture rich, gaseous mixture is considerably made rich at 1 time of a rate in short 
**** and several minutes. SOX contained in exhaust gas on the other hand An amount is NOX. It compares 
with an amount, and since it is far few, it is SOX. An absorbent 16 is SOX. Before being saturated, it will take 
most time amount. Therefore, SOX An absorbent 16 to SOX In order to emit, the period which makes gaseous 
mixture rich is quite long, for example, gaseous mixture is made rich at 1 time of a rate in several hours. 
[0052] Drawing 12 to drawing 15 is NOX shown in drawing 8 , and SOX. The flag and the change-over valve 
control routine for performing the 1st example of emission control are shown, and this routine is performed by 
the interruption for every fixed time amount. With reference to drawing 15 , it is not rich from drawing 12 , it 
sets from step 100 to step 108 first, and is NOX. NOX absorbed by the absorbent 19 Amounts Wn and SOX 
SOX absorbed by the absorbent 16 An amount Ws is computed. That is, in step 100, it is distinguished first 
whether the correction factor Kt to the basic fiiel injection duration TP is smaller than 1 .0. the inside of Kt< the 
time 3 of 1.0, i.e., a combustion chamber, — Lean — the time of gaseous mixture being supplied — step 101 — 
progressing — a degree type — being based — NOX an amount Wn computes — having — subsequently — step 
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102 ~ progressing — a degree type — being based — SOX An amount Ws is computed. 

[0053] Wn=Wn+Kl, N-PMWs=Ws-f-K2, N, and PM — here — N ~ an engine engine speed — being shown — 
PM — the absolute pressure in a surge tank 10 — being shown ~ Kl and K2 A constant (Kl > K2) is shown, the 
amount and SOX of NOX which are discharged by the engine per unit time amount since an amount is 
proportional to the engine engine speed N and it is proportional to the absolute pressure PM in a surge tank 10 - 
- NOX Amounts Wn and SOX an amount Ws is expressed like an upper type — ******** — therefore, Lean 
from these formulas — as long as combustion of gaseous mixture continues — NOX Amounts Wn and SOX It 
turns out that an amount Ws increases. The amount Wn of NOX(s) is computed in step 101, and it sets to step 
102, and is SOX. If an amount Ws is computed, it will progress to step 109. 

[0054] On the other hand, if it is distinguished tiiat it is Kt>=l .0 in step 100, theoretical air fuel ratio or when 
rich, the gaseous mixture supplied in a combustion chamber 3 progresses to step 103, and is based on a degree 
type, and it is NOX. An amount Wn is computed, and subsequently to step 104 it progresses, is based on a 
degree type, and is SOX. An amount Ws is computed. 
Wn=Wn-Wn-f (T) -f (Kt) 
Ws=Ws-Ws-g (T) -g (Kt) 

f (T) and g (T) are NOX shown in drawing 6 (A), respectively here. The rate of emission, and SOX It is NOX 
which shows the rate of emission and shows f (Kt) and g (Kt) to drawing 6 (B), respectively. The rate of 
emission, and SOX The rate of emission is shown. It is NOX as shown in drawing 6 (A). Rate of emission f (T), 
and SOX Rate of emission g (T) is the function of exhaust gas temperature T, therefore is these [ NOX ]. Rate 
of emission f (T), and SOX Rate of emission g (T) is computed from exhaust gas temperature T detected by the 
temperature sensor 26. In addition, in this way, although direct detection of the exhaust gas temperature T can 
also be carried out with a temperature sensor 26, it can also be presumed from the absolute pressure PM in a 
surge tank 10, and the engine rotational frequency N. In this case, what is necessary is to ask for the relation 
between exhaust gas temperature T, absolute pressure PM, and the engine rotational frequency N by experiment 
beforehand, to memorize in ROM32 beforehand in the form of a map where this relation is shown in drawing 
16 R> 6, and just to compute exhaust gas temperature T from this map. 

[0055] Moreover, it is NOX as shown in drawing 6 (B). Rate of emission f (Kt), and SOX Rate of emission g 
(Kt) is the fiinction of a correction factor Kt, therefore is NOX. Rate of emission f (Kt), and SOX Rate of 
emission g (Kt) is computed from a correction factor Kt. By the way, actual NOX The rate of emission is NOX 
emitted to per unit time amount from the NOX absorbent 1 9 since it is expressed with the product of f (T) and f 
(Kt). It will be expressed with Wn-f(T) -f (Kt), therefore an amount is NOX. NOX absorbed by the absorbent 1 9 
An amount Wn becomes like an above-mentioned formula. It is SOX similarly. Since it is expressed with the 
product of g (T) and g (Kt), the rate of emission is SOX per unit time amount. SOX emitted from an absorbent 
16 It will be expressed with Ws-g(T) -g (Kt), therefore an amount is SOX. SOX absorbed by the absorbent 16 
An amount Ws becomes like an above-mentioned formula. Therefore, at the time of Kt>=l .0, it is NOX. 
Amounts Wn and SOX It tums out that both the amounts Ws decrease. In addition, NOX computed in step 104 
from step 101 Amounts Wn and SOX An amomt Ws is memorized by backup RAM 35. 
[0056] It sets to step 103 and is NOX. An amount Wn is computed, and it sets to step 104, and is SOX. If an 
amount Ws is computed, it progresses to step 105 and is NOX. It is distinguished whether the amount Wn 
became negative. At step 107 which progresses to step 106 at the time of Wn<0, and Wn is made into zero and 
progresses subsequently to step 107, it is SOX. It is distinguished whether the amoimt Ws became negative. It 
progresses to step 108 at the time of Ws<0, and Ws is made into zero and, subsequently to step 109, it 
progresses, 

[0057] At step 109, it is distinguished whether the correction factor K which becomes settled according to the 
engine operational status shown in drawing 3 is smaller than 1.0. At the time of K< 1.0, i.e., when the target air- 
fiiel ratio which becomes settled according to an engine's operational status is Lean, it progresses to step 110 
and is SOX. It is distinguished whether the processing flag is set. SOX When the processing flag is not set, it 
jumps to step 113, and it is SOX. It is distinguished whether the emission flag is set. SOX When the emission 
flag is not set, it progresses to step 114 and is NOX. It is distinguished whether the emission flag is set. NOX 
When the emission flag is not set, it progresses to step 115. 

[0058] At step 1 15, it is SOX. It is distinguished whether the amount Ws became larger than the permission 
maximum Wso ( drawing 1 1 ). It progresses to step 1 16 at the time of Ws<=Wso, and is NOX. A processing 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran__web__cgi_ejje 



11/21/2005 



JP,06-346768,A [DETAILED DESCRIPTION] 



Page 11 of 20 



cycle is completed when whether the amount Wn became larger than the permission maximum Wno is 
Wn<=Wno distinguished, this time — the inside of a combustion chamber 3 ~ Lean ~ gaseous mixture is 
supplied and the change-over valve 24 is held in the bypass closed position. 

[0059] On the other hand, when having become Wn>Wno in step 1 16 is distinguished, it progresses to step 117 
and is NOX. An emission flag is set and, subsequently a processing cycle is completed. In the following 
processing cycle, it sets to step 114, and is NOX. Since it will be distinguished if the emission flag is set, it 
progresses to step 118, and a correction factor Kt is set to KKl. This value of KKl is about 1.1 to 1.2 from 
which the air-fuel ratio of the gaseous mixture supplied in a combustion chamber 3 becomes 12.0 to about 13.5 
value. If Kt is set to KKl, gaseous mixture supplied in a combustion chamber 3 will be made rich. 
Subsequently, at step 1 19, it is NOX. It is distinguished whether the amount Wn became smaller than a lower 
limit MIN ( drawing 1 1 ), and a processing cycle is completed when it is Wn>=MIN. On the other hand, if it 
becomes Wn<MIN, it progresses to step 120 and is NOX. An emission flag is reset. NOX Since the gaseous 
mixtvire supplied in a combustion chamber 3 is rich when an emission flag is reset, it is switched to Lean. 
Therefore, gaseous mixture supplied in a combustion chamber 3 is made rich after becoming Wn>Wno until it 
becomes Wn<MIN, and it is NOX in the meantime. NOX is emitted from an absorbent 19. 
[0060] On the other hand, it sets to step 1 1 5 and is SOX. If an amount Ws is judged to have become larger than 
the permission maximum Wso, it progresses to step 121 and is SOX. It is distinguished whether exhaust gas 
temperature T which flows into an absorbent 16 is higher than the set point To ( drawing 6 (A)). A processing 
cycle is completed at the time of T<=To. On the other hand, it progresses to step 122 at the time of T>To, and is 
SOX. An emission flag is set and, subsequently a processing cycle is completed. 

[0061] In the following processing cycle, it sets to step 113, and is SOX. Since it is judged that the emission 
flag is set, it progresses to step 123, and a correction factor Kt is set to KK2. This value of KK2 is about 1.1 to 
1 .2 from which the air-fuel ratio of the gaseous mixture supplied in a combustion chamber 3 becomes 12.0 to 
about 13.5 value. If this value of KK2 is the value and ** of KKl, it can also do and it can also be 

made into the same value as the value of KKl. If a correction factor Kt is set to KK2, gaseous mixture supplied 
in a combustion chamber 3 will be made rich. Subsequently, at step 124, a change-over valve 24 is switched to 
a bypass open position, and it is SOX thus. The exhaust gas which flowed out of the absorbent 16 is sent in in 
the bypass path 21 . 

[0062] Subsequently, at step 125, it is SOX. It is distinguished whether the amount Ws became smaller than a 
lower limit MIN, and a processing cycle is completed when it is Ws>=MIN. On the other hand, if it becomes 
Ws<MIN, it will progress to step 126 and a change-over valve 24 will be switched to a bypass closed position, 
and subsequently to step 127 it progresses, and is SOX. An emission flag is reset. SOX Since the gaseous 
mixture supplied in a combustion chamber 3 is rich when an emission flag is reset, it is switched to Lean. 
Therefore, while gaseous mixture supplied in a combustion chamber 3 is made rich after becoming Ws>Wso 
until it becomes Ws<MIN, if it is T>To when it becomes Ws>Wso, a change-over valve 24 is held in a bypass 
open position. It is SOX thus in the meantime. An absorbent 16 to SOX SOX emitted and emitted It will be sent 
in in the bypass path 21 . 

[0063] If the target air-fuel ratio of the gaseous mixture which should be supplied in a combustion chamber 3 
becomes theoretical air fiiel ratio or Rich on the other hand when it is distinguished that it is K>=1 .0 in step 1 09 
namely, it progresses to step 128 and is NOX. An emission flag is reset, and subsequently to step 129 it 
progresses, and is SOX. An emission flag is reset. Subsequently, at step 130, change-over valve control shown 
in drawing 1 5 is performed. As shown to drawing 1 5 by this change-over valve control, it sets to step 131 first, 
and it is SOX, It is distinguished whether the processing flag is set. SOX When the processing flag is not set, it 
progresses to step 132 and is SOX. It is distinguished whether an amount Ws is larger than the set point Wk 
(MIN<Wk<Wso). It progresses to step 134 at the time of Ws<=Wk, and let a change-over valve 24 be a bypass 
closed position. At the time of Ws<=Wk, it is SOX. An absorbent 16 to SOX SOX emitted even if emitted 
Since it is few, let a change-over valve 24 be a bypass closed position. 

[0064] On the other hand, it progresses to step 133 at the time of Ws>Wk, and is SOX. It is distinguished 
whether exhaust gas temperature T which flows into an absorbent 16 is higher than the set point To ( drawing 6 
(A)). It progresses to step 134 at the time of T<=To. That is, at the time of T<=To, it is SOX. It is almost SOX 
from an absorbent 16. Since it is not emitted, let a change-over valve 24 be a bypass closed position. In 
addition, when the change-over valve 24 is held in the bypass closed position, from the NOX absorbent 19, it is 
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NOX. It is emitted. 

[0065] On the other hand, if it is judged that it is T>To in step 133, it progresses to step 135 and is SOX. A 
processing flag is set. SOX If a processing flag is set, it will progress to step 136 from step 131, and a change- 
over valve 24 will be switched to a bypass open position. That is, it is Ws>Wk and SOX at the time of T>To. 
SOX of the amount of an absorbent 16 to a certain extent SOX emitted since it was emitted In order to send in 
in the bypass path 21 , let a change-over valve 24 be a bypass open position. Subsequently, at step 1 37, it is 
SOX. It is distinguished whether the amount Ws became smaller than a lower limit MIN. If it becomes 
Ws<MIN, it progresses to step 138 and is SOX. A processing flag is reset. SOX If a processing flag is reset, in 
the following processing cycle, it will progress to step 132 from step 131 , and since it is distinguished that it is 
Ws<=Wk at this time, it progresses to step 134 and a change-over valve 24 is switched to a bypass closed 
position. 

[0066] On the other hand, it is SOX when operational status changes from the condition of K>=1 .0 to the 
condition of K< 1 .0. When the processing flag is set, it progresses to step 111 from step 110, and is SOX. A 
processing flag is reset. Subsequently, in step 1 12, a change-over valve 24 is switched to a bjqjass closed 
position. Drawing 17 shows the calculation routine of fuel injection duration TAU, and this routine is 
performed repeatedly. 

[0067] The correction factor K which becomes settled according to the engine operational status which refers to 
drawing 17 rich and shown in drawing 3 in step 150 first is computed. Subsequently, at step 151, the basic fuel 
injection duration TP is computed from the map shown in drawing 2 . Subsequently, at step 1 52, it is NOX. It is 
distinguished and it is NOX whether the emission flag is set. When the emission flag is not set, step 153 
progresses and it is SOX, It is distinguished whether the emission flag is set. SOX When the emission flag is 
not set, it progresses to step 154, and a correction factor K is set to Kt and, subsequently to the basic fuel 
injection duration TP, fuel injection duration TAU (=TP-Kt) is computed by carrying out the multiplication of 
the Kt at step 155. Therefore, NOX An emission flag and SOX When the emission flag is not set, the air-fuel 
ratio of the gaseous mixture supplied in a combustion chamber 3 turns into an air- fuel ratio which becomes 
settled with a correction factor K. 

[0068] On the other hand, NOX If an emission flag is set, it will jump to step 155, and it is SOX. If an emission 
flag is set, it will progress to step 155. NOX It is supposed that it iis rich and the gaseous mixture supplied in a 
combustion chamber 3 since it will consider as Kt=KKl (KK1> 1.0) in the routine shown in drawing 1 5 from 
drawing 12 if an emission flag is set is SOX. Since it will consider as Kt=KK2 (KK2> 1 .0) in the routine shown 
in drawing 15 from drawing 12 if an emission flag is set, gaseous mixture supplied in a combustion chamber 3 
is made rich. 

[0069] Drawing 18 to drawing 21 is NOX shown in drawing 9 , and SOX. The flag and the change-over valve 
control routine for performing the 2nd example of emission control are shown, and this routine is performed by 
the interruption for every fixed time amount. In addition, a place which is substantially the same and is 
fundamentally different from the flow chart part which shows the flow chart part shown in drawing 18 , 
drawing 19 , and drawing 21 in this 2nd example to drawing 12 , drawing 13 , and drawing 15 with the 1 st 
example is only a flow chart part shown in drawing 20 . 

[0070] That is, it is not rich and it is first distinguished from drawing 18 in step 200 whether the correction 
factor Kt to the basic fuel injection duration TP for which drawing 2 1 is referred to is smaller than 1 .0. the 
inside of Kt< the time 3 of 1.0, i.e., a combustion chamber, — Lean — the time of gaseous mixture being 
supplied — step 201 - progressing — NOX an amount Wn (= Wn+Kl and N-PM) computes ~ having — 
subsequently — step 202 — progressing — SOX An amount Ws (= Ws+K2 and N-PM) is computed. N shows an 
engine engine speed here, PM shows the absolute pressure in a surge tank 10, and it is Kl and K2. A constant 
(Kl > K2) is shown. Subsequently, it progresses to step 209. 

[0071] On the other hand, theoretical air fuel ratio or when [ if it is distinguished that it is Kt>=l .0 in step 200, 
namely, ] rich, the gaseous mixture supplied in a combustion chamber 3 progresses to step 203, and it is NOX. 
An amount Wn (=Wn-Wn-f (T) -f (Kt)) is computed, and subsequently to step 204 it progresses, and is SOX. 
An amount Ws (=Ws-Ws-g (T) -g (Kt)) is computed, f (T) and g (T) are the rate of NOX emission and SOX 
which are shown in drawin g 6 R> 6 (A), respectively here. It is NOX which shows the rate of emission and 
shows f (Kt) and g (Kt) to drawing 6 (B), respectively. The rate of emission, and SOX The rate of emission is 
shown. 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 11/21/2005 



JP,06-346768,A [DETAILED DESCRIPTION] 



Page 13 of 20 



[0072] It sets to step 203 and is NOX. An amount Wn is computed, and it sets to step 204, and is SOX. If an 
amount Ws is computed, it progresses to step 205 and is NOX. It is distinguished whether the amount Wn 
became negative. At step 207 which progresses to step 206 at the time of Wn<0, and Wn is made into zero and 
progresses subsequently to step 207, it is SOX. It is distinguished whether the amount Ws became negative. It 
progresses to step 208 at the time of Ws<0, and Ws is made into zero and, subsequently to step 209, it 
progresses. 

[0073] At step 209, it is distinguished whether the correction factor K which becomes settled according to the 
engine operational status shown in drawing 3 is smaller than 1 .0. At the time of K< 1 .0, i.e., when the target air- 
fuel ratio which becomes settled according to an engine's operational status is Lean, it progresses to step 210 
and is SOX. It is distinguished whether the processing flag is set. SOX When the processing flag is not set, it 
jumps to step 213, and they are SOX and NOX. It is distinguished whether the emission flag is set. SOX and 
NOX When the emission flag is not set, it progresses to step 214 and is NOX. It is distinguished whether the 
emission flag is set. NOX When the emission flag is not set, it progresses to step 215. 

[0074] At step 215, it is SOX. It is distinguished whether the amount Ws became larger than the permission 
maximum Wso ( drawing 1 1 ). It progresses to step 216 at the time of Ws<=Wso, and is NOX. A processing 
cycle is completed when whether the amount Wn became larger than the permission maximum Wno is 
Wn<=Wno distinguished, this time ~ the inside of a combustion chamber 3 — Lean — gaseous mixture is 
supplied and the change-over valve 24 is held in the bypass closed position. 

[0075] On the other hand, when having become Wn>Wno in step 216 is distinguished, it progresses to step 217 
and is NOX. An emission flag is set and, subsequently a processing cycle is completed. In the following 
processing cycle, it sets to step 214, and is NOX. Since it will be distinguished if the emission flag is set, it 
progresses to step 218, and a correction factor Kt is set to KKl. This value of KKl is about 1.1 to 1 .2 fi*om 
which the air-fuel ratio of the gaseous mixture supplied in a combustion chamber 3 becomes 12,0 to about 13.5 
value. If Kt is set to KKl , gaseous mixture supplied in a combustion chamber 3 will be made rich. 
Subsequently, at step 219, it is NOX. It is distinguished whether the amount Wn became smaller than a lower 
limit MIN ( drawing 1 1 ), and a processing cycle is completed when it is Wn>=MIN. On the other hand, if it 
becomes Wn<MIN, it progresses to step 220 and is NOX. An emission flag is reset. NOX Since the gaseous 
mixture supplied in a combustion chamber 3 is rich when an emission flag is reset, it is switched to Lean. 
Therefore, gaseous mixture supplied in a combustion chamber 3 is made rich after becoming Wn>Wno until it 
becomes Wn<MIN, and it is NOX in the meantime. NOX is emitted from an absorbent 19. 
[0076] On the other hand, it sets to step 215 and is SOX. If an amount Ws is judged to have become larger than 
the permission maximum Wso, it progresses to step 221 and is SOX. It is distinguished whether exhaust gas 
temperature T which flows into an absorbent 1 6 is higher than the set point To ( drawing 6 (A)). A processing 
cycle is completed at the time of T<=To. On the other hand, it progresses to step 222 at the time of T>To, and 
they are SOX and NOX. An emission flag is set and, subsequently a processing cycle is completed. 
[0077] In the following processing cycle, it sets to step 213, and they are SOX and NOX. Since it is judged that 
the emission flag is set, it progresses to step 123 and is NOX. It is distinguished whether the amount Wn 
became smaller than a lower limit MIN. It progresses to step 224 at the time of Wn>MIN, and a correction 
factor Kt is set to KKl and, subsequently completes a processing cycle. Therefore, gaseous mixture supplied in 
a combustion chamber 3 is made rich (Kt=KKl) until it will become Wn<MIN, if it becomes Ws>Wso, and a 
change-over valve 24 is held in a bypass closed position. Therefore, it is NOX in the meantime. An absorbent 
19 to NOX It will be emitted. 

[0078] On the other hand, if it is judged that it became Wn<MIN in step 223, it will progress to step 225 and a 
correction factor Kt will be set to KK2. This value of KK2 is about 1.1 to 1 .2 from which the air- fuel ratio of 
the gaseous mixture supplied in a combustion chamber 3 becomes 12.0 to about 13.5 value. If this value of KK2 
is the value and ** of KKl , it can also do and it can also be made into the same value as the value of 

KKl . If a correction factor Kt is set to KK2, gaseous mixture supplied in a combustion chamber 3 will be made 
rich. Subsequently, at step 226, a change-over valve 24 is switched to a bypass open position, and it is SOX 
thus. The exhaust gas which flowed out of the absorbent 16 is sent in in the bypass path 21. 
[0079] Subsequently, at step 227, it is SOX. It is distinguished whether the amount Ws became smaller than a 
lower limit MIN, and a processing cycle is completed when it is Ws>=MIN. On the other hand, if it becomes 
Ws<MIN, it will progress to step 228 and a change-over valve 24 will be switched to a bypass closed position, 
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and subsequently to step 229 it progresses, and they are SOX and NOX. An emission flag is reset. SOX and 
NOX Since the gaseous mixture supplied in a combustion chamber 3 is rich when an emission flag is reset, it is 
switched to Lean. Therefore, while gaseous mixture supplied in a combustion chamber 3 is made into Rich 
(K=KK2) after becoming Wn<MIN until it becomes Ws<MIN, if it is T>To when it becomes Ws>Wso, a 
change-over valve 24 is held in a bypass open position. It is SOX thus in the meantime. An absorbent 16 to 
SOX SOX emitted and emitted It will be sent in in the bypass path 21 . 

[0080] If the target air-fuel ratio of the gaseous mixture which should be supplied in a combustion chamber 3 
becomes theoretical air fuel ratio or Rich on the other hand when it is distinguished that it is K>=1 .0 in step 209 
namely, it progresses to step 230 and is NOX. An emission flag is reset, subsequently to step 231 it progresses, 
and they are SOX and NOX. An emission flag is reset. Subsequently, at step 232, change-over valve control 
shown in drawing 2121 is performed. As shown to drawing 21 by this change-over valve control, it sets to step 
233 first, and it is SOX. It is distinguished whether the processing flag is set. SOX When the processing flag is 
not set, it progresses to step 234 and is SOX. It is distinguished whether an amount Ws is larger than the set 
point Wk (MIN<Wk<Wso). It progresses to step 236 at the time of Ws<=Wk, and let a change-over valve 24 be 
a bypass closed position. At the time of Ws<=Wk, it is SOX. An absorbent 16 to SOX SOX emitted even if 
emitted Since it is few, let a change-over valve 24 be a bypass closed position. 

[0081] On the other hand, it progresses to step 235 at the time of Ws>Wk, and is SOX. It is distinguished 
whether exhaust gas temperature T which flows into an absorbent 16 is higher than the set point To ( drawing 6 
(A)). It progresses to step 236 at the time of T<=To. That is, at the time of T<=To, it is SOX. It is almost SOX 
from an absorbent 16. Since it is not emitted, let a change-over valve 24 be a bypass closed position. In 
addition, when the change-over valve 24 is held in the bypass closed position, from the NOX absorbent 19, it is 
NOX. It is emitted. 

[0082] On the other hand, if it is judged that it is T>To in step 235, it progresses to step 237 and is SOX. A 
processing flag is set. SOX If a processing flag is set, it will progress to step 238 from step 233, and a change- 
over valve 24 will be switched to a bypass open position. That is, it is Ws>Wk and SOX at the time of T>To. 
SOX of the amount of an absorbent 16 to a certain extent SOX emitted since it was emitted In order to send in 
in the bypass path 21, let a change-over valve 24 be a bypass open position. Subsequently, at step 239, it is 
SOX. It is distinguished whether the amount Ws became smaller than a lower limit MIN. If it becomes 
Ws<MIN, it progresses to step 240 and is SOX. A processing flag is reset. SOX If a processing flag is reset, in 
the following processing cycle, it will progress to step 234 from step 233, and since it is distinguished that it is 
Ws<=Wk at this time, it progresses to step 236 and a change-over valve 24 is switched to a bypass closed 
position. 

[0083] On the other hand, it is SOX when operational status changes from the condition of K>=1 .0 to the 
condition of K< 1.0. When the processing flag is set, it progresses to step 211 from step 210, and is SOX. A 
processing flag is reset. Subsequently, in step 212, a change-over valve 24 is switched to a bypass closed 
position. Drawing 22 shows the calculation routine of fuel injection duration TAU, and this routine is 
substantially [ as the routine shown in drawing 17 ] the same. In addition, this routine is performed repeatedly. 
[0084] That is, the correction factor K which becomes settled according to the engine operational status which 
refers to drawing 22 rich and shown in drawing 3 in step 250 first is computed. Subsequently, at step 251, the 
basic fuel injection duration TP is computed from the map shown in drawing 2 . Subsequently, at step 252, it is 
NOX. It is distinguished and it is NOX whether the emission flag is set. When the emission flag is not set, step 
253 progresses and they are SOX and NOX. It is distinguished whether the emission flag is set. SOX and NOX 
When the emission flag is not set, it progresses to step 254, and a correction factor K is set to Kt and, 
subsequently to the basic fuel injection duration TP, fuel injection duration TAU (=TP-Kt) is computed by 
carrying out the multiplication of the Kt at step 255. Therefore, NOX An emission flag and SOX, and NOX 
When the emission flag is not set, the air-fuel ratio of the gaseous mixture supplied in a combustion chamber 3 
turns into an air-fiiel ratio which becomes settled with a correction factor K. 

[0085] On the other hand, NOX If an emission flag is set, it will jump to step 255, and they are SOX and NOX. 
If an emission flag is set, it will progress to step 255. NOX Gaseous mixture supplied in a combustion chamber 
3 since it will consider as Kt=KKl (KK1> 1.0) in the routine shown in drawing 21 from drawing 18 if an 
emission flag is set is made rich. Moreover, SOX and NOX If an emission flag is set, since it subsequently 
considers as Kt=KK2 (KK2> 1.0), in the routine shown in drawing 21 , Kt=KKl (KK1> 1.0) and gaseous 
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mixture supplied in a combustion chamber 3 will be made rich from drawing 18 . 

[0086] Drawing 23 to drawing 26 is NOX shown in drawing 10 , and SOX. The flag and the change-over valve 
control routine for performing the 3rd example of emission control are shown, and this routine is performed by 
the interruption for every fixed time amount. In addition, a place which is substantially the same and is 
fundamentally different from the flow chart part which shows the flow chart part shown in drawing 23 , 
drawing 24 , and drawing 26 in this 3rd example to drawing 1 2 , drawing 1 3 , and drawing 15 with the 1 st 
example is only a flow chart part shown in drawing 25 . 

[0087] That is, it is not rich and it is first distinguished from drawing 23 in step 300 whether the correction 
factor Kt to the basic fuel injection duration TP for which drawing 26 is referred to is smaller than 1 .0, the 
inside of Kt< the time 3 of 1 .0, i.e., a combustion chamber, — Lean — the time of gaseous mixture being 
supplied — step 301 — progressing — NOX an amount Wn (= Wn+Kl and N-PM) computes — having — 
subsequently — step 302 — progressing — SOX An amount Ws (= Ws+K2 and N-PM) is computed. N shows an 
engine engine speed here, PM shows the absolute pressure in a surge tank 10, and it is Kl and K2. A constant 
(Kl > K2) is shown. Subsequently, it progresses to step 309. 

[0088] On the other hand, theoretical air ftiel ratio or when [ if it is distinguished that it is Kt>=l .0 in step 300, 
namely, ] rich, the gaseous mixture supplied in a combustion chamber 3 progresses to step 303, and it is NOX. 
An amount Wn (=Wn-Wn-f (T) -f (Kt)) is computed, and subsequently to step 304 it progresses, and is SOX. 
An amount Ws (=Ws-Ws-g (T) -g (Kt)) is computed, f (T) and g (T) are the rate of NOX emission and SOX 
which are shown in drawing 6 R> 6 (A), respectively here. It is NOX which shows the rate of emission and 
shows f (Kt) and g (Kt) to drawing 6 (B), respectively. The rate of emission, and SOX The rate of emission is 
shown. 

[0089] It sets to step 303 and is NOX. An amount Wn is computed, and it sets to step 304, and is SOX. If an 
amount Ws is computed, it progresses to step 305 and is NOX. It is distinguished whether the amount Wn 
became negative. At step 307 which progresses to step 306 at the time of Wn<0, and Wn is made into zero and 
progresses subsequently to step 307, it is SOX. It is distinguished whether the amount Ws became negative. It 
progresses to step 308 at the time of Ws<0, and Ws is made into zero and, subsequently to step 309, it 
progresses. 

[0090] At step 309, it is distinguished whether the correction factor K which becomes settled according to the 
engine operational status shown in drawing 3 is smaller than 1 .0. At the time of K< 1 .0, i.e., when the target air- 
fiiel ratio which becomes settled according to an engine's operational status is Lean, it progresses to step 310 
and is SOX. It is distinguished whether the processing flag is set. SOX When the processing flag is not set, it 
jumps to step 313, and they are SOX and NOX. It is distinguished whether the emission flag is set. SOX and 
NOX When the emission flag is not set, it progresses to step 314 and is NOX. It is distinguished whether the 
emission flag is set. NOX When the emission flag is not set, it progresses to step 315. 
[0091] At step 315, it is SOX. It is distinguished whether the amount Ws became larger than the permission 
maximum Wso ( drawing 1 1 ). It progresses to step 316 at the time of Ws<=Wso, and is NOX. A processing 
cycle is completed when whether the amount Wn became larger than the permission maximum Wno is 
Wn<=Wno distinguished, this time — the inside of a combustion chamber 3 — Lean — gaseous mixture is 
supplied and the change-over valve 24 is held in the bypass closed position. 

[0092] On the other hand, when having become Wn>Wno in step 316 is distinguished, it progresses to step 317 
and is NOX. An emission flag is set and, subsequently a processing cycle is completed. In the following 
processing cycle, it sets to step 314, and is NOX. Since it will be distinguished if the emission flag is set, it 
progresses to step 318, and a correction factor Kt is set to KKl . This value of KKl is about 1.1 to 1 .2 from 
which the air-fuel ratio of the gaseous mixture supplied in a combustion chamber 3 becomes 12.0 to about 13.5 
value. If Kt is set to KKl, gaseous mixture supplied in a combustion chamber 3 will be made rich. 
Subsequently, at step 319, it is NOX. It is distinguished whether the amount Wn became smaller than a lower 
limit MIN ( drawing 1 1 ), and a processing cycle is completed when it is Wn>=MIN. On the other hand, if it 
becomes Wn<MIN, it progresses to step 320 and is NOX. An emission flag is reset. NOX Since the gaseous 
mixture supplied in a combustion chamber 3 is rich when an emission flag is reset, it is switched to Lean. 
Therefore, gaseous mixture supplied in a combustion chamber 3 is made rich after becoming Wn>Wno until it 
becomes Wn<MIN, and it is NOX in the meantime. NOX is emitted from an absorbent 19. 
[0093] On the other hand, it sets to step 315 and is SOX. If an amoxrnt Ws is judged to have become larger than 
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the permission maximum Wso, it progresses to step 321 and is SOX. It is distinguished whether exhaust gas 
temperature T which flows into an absorbent 16 is higher than the set point To ( drawing 6 (A)). A processing 
cycle is completed at the time of T<=To. On the other hand, it progresses to step 322 at the time of T>To, and 
they are SOX and NOX, An emission flag is set and, subsequently a processing cycle is completed. In the 
following processing cycle, it sets to step 313, and they are SOX and NOX. Since it is judged that the emission 
flag is set, it progresses to step 323 and is SOX. It is distinguished whether the amount Ws became smaller than 
a lower limit MIN. It progresses to step 324 at the time of Ws>MIN, and a correction factor Kt is set to KK2. 
This value of KK2 is about 1.1 to 1.2 from which the air- fuel ratio of the gaseous mixture supplied in a 
combustion chamber 3 becomes 12.0 to about 13.5 value. If this value of KK2 is the value and ** of KKl, it 
can also do ******^ and it can also be made into the same value as the value of KKl . If a correction factor Kt is 
set to KK2, gaseous mixture supplied in a combustion chamber 3 will be made rich. Subsequently, at step 325, a 
change-over valve 24 is switched to a bypass open position. Subsequently, a processing cycle is completed. 
Therefore, while gaseous mixture supplied in a combustion chamber 3 is made rich after becoming Ws>Wso 
until it becomes Ws<MIN, if it is T>To when it becomes Ws>Wso, a change-over valve 24 is held in a bypass 
open position. It is SOX thus in the meantime. An absorbent 16 to SOX SOX emitted and emitted It will be sent 
in in the bypass path 21 . 

[0094] On the ottier hand, when having become Ws<MIN in step 323 is distinguished, it progresses to step 326, 
and a correction factor Kt is set to KKl, subsequently to step 327 it progresses, and a change-over valve 24 is 
switched to a bypass closed position. Subsequently, at step 328, it is NOX. It is distinguished whether the 
amount Wn became smaller than a lower limit MIN, and a processing cycle is completed when it is Wn>=MIN. 
On the other hand, if it becomes Wn<MIN, it progresses to step 329 and they are SOX and NOX. An emission 
flag is reset and, subsequently a processing cycle is completed. Therefore, gaseous mixture supplied in a 
combustion chamber 3 is made rich (Kt=KKl) until it will become Wn<MIN, if it becomes Ws<MIN, and a 
change-over valve 24 is held in a bypass closed position. Therefore, it is NOX in the meantime. An absorbent 
19 to NOX It will be emitted. 

[0095] If the target air- fuel ratio of the gaseous mixture which should be supplied in a combustion chamber 3 
becomes theoretical air fuel ratio or Rich on the other hand when it is distinguished that it is K>=1 .0 in step 309 
namely, it progresses to step 330 and is NOX. An emission flag is reset, subsequently to step 331 it progresses, 
and they are SOX and NOX. An emission flag is reset. Subsequently, at step 332, change-over valve control 
shown in drawing 2626 is performed. As shown to drawing 26 by this change-over valve control, it sets to step 
333 first, and it is SOX. It is distinguished whether the processing flag is set. SOX When the processing flag is 
not set, it progresses to step 334 and is SOX. It is distinguished whether an amount Ws is larger than the set 
point Wk (MIN<Wk<Wso). It progresses to step 336 at the time of Ws<=Wk, and let a change-over valve 24 be 
a bypass closed position. At the time of Ws<=Wk, it is SOX. An absorbent 16 to SOX SOX emitted even if 
emitted Since it is few, let a change-over valve 24 be a bypass closed position. 

[0096] On the other hand, it progresses to step 335 at the time of Ws>Wk, and is SOX. It is distinguished 
whether exhaust gas temperature T which flows into an absorbent 1 6 is higher than the set point To ( drawing 6 
(A)). It progresses to step 336 at the time of T<=To. That is, at the time of T<=To, it is SOX. It is almost SOX 
from an absorbent 16. Since it is not emitted, let a change-over valve 24 be a bypass closed position. In 
addition, when the change-over valve 24 is held in the bypass closed position, from the NOX absorbent 19, it is 
NOX. It is emitted. 

[0097] On the other hand, if it is judged that it is T>To in step 335, it progresses to step 337 and is SOX. A 
processing flag is set. SOX If a processing flag is set, it will progress to step 338 from step 333, and a change- 
over valve 24 will be switched to a bypass open position. That is, it is Ws>Wk and SOX at the time of T>To. 
SOX of the amount of an absorbent 16 to a certain extent SOX emitted since it was emitted In order to send in 
in the bypass path 21 , let a change-over valve 24 be a bjqjass open position. Subsequently, at step 339, it is 
SOX. It is distinguished whether the amount Ws became smaller than a lower limit MIN. If it becomes 
Ws<MIN, it progresses to step 340 and is SOX. A processing flag is reset. SOX If a processing flag is reset, in 
the following processing cycle, it will progress to step 334 from step 333, and since it is distinguished that it is 
Ws<=Wk at this time, it progresses to step 336 and a change-over valve 24 is switched to a bypass closed 
position. 

[0098] On the other hand, it is SOX when operational status changes from the condition of K>=1 .0 to the 
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condition of K< 1.0. When the processing flag is set, it progresses to step 311 from step 310, and is SOX. A 
processing flag is reset. Subsequently, in step 312, a change-over valve 24 is switched to a bypass closed 
position. Drawing 27 shows the calculation routine of fuel injection duration TAU, and this routine is 
completely the same as the routine shown in drawing 22 . 

[0099] That is, the correction factor K which becomes settled according to the engine operational status which 
refers to drawing 27 rich and shown in drawing 3 in step 350 first is computed. Subsequently, at step 35 1 , the 
basic fuel injection duration TP is computed from the map shown in drawing 2 . Subsequently, at step 352, it is 
NOX. It is distinguished and it is NOX whether the emission flag is set. When the emission flag is not set, step 
353 progresses and they are SOX and NOX. It is distinguished whether the emission flag is set. SOX and NOX 
When the emission flag is not set, it progresses to step 354, and a correction factor K is set to Kt and, 
subsequently to the basic fuel injection duration TP, fuel injection duration TAU (=TP-Kt) is computed by 
carrying out the multiplication of the Kt at step 355. Therefore, NOX An emission flag and SOX, and NOX 
When the emission flag is not set, the air-fuel ratio of the gaseous mixture supplied in a combustion chamber 3 
turns into an air-fuel ratio which becomes settled with a correction factor K. 

[0100] On the other hand, NOX If an emission flag is set, it will jump to step 355, and they are SOX and NOX. 
If an emission flag is set, it will progress to step 355. NOX Gaseous mixture supplied in a combustion chamber 
3 since it will consider as Kt=KKl (ICK1> 1 .0) in the routine shown in drawing 26 from drawing 23 if an 
emission flag is set is made rich. Moreover, SOX and NOX If an emission flag is set, since it subsequently 
considers as Kt=KKl (KK1> 1 .0), in the routine shown in drawing 26 , Kt=KK2 (KK2> 1 .0) and gaseous 
mixture supplied in a combustion chamber 3 will be made rich from drawing 23 . 

[0101] Drawing 28 to drawing 32 is NOX which exhaust gas temperature T shows to drawing 9 when lower 
than laying temperature Tt, and SOX. NOX shown in drawing 10 when emission control is performed and 
exhaust gas temperature T becomes higher than laying temperature Tt, and SOX The flag and the change-over 
valve control routine for performing the 4th example which performs emission control are shown, and this 
routine is performed by the interruption for every fixed time amount. In addition, a place which is substantially 
the same and is fundamentally different from the flow chart part which shows the flow chart part shown in 
drawing 28 , drawing 29 , and drawing 32 in this 4th example to drawing 12 R> 2, drawing 13 , and drawing 15 
with the 1st example is only a flow chart part shown in drawing 30 and drawing 3 1 . 

[0102] That is, it is not rich and it is first distinguished from drawing 28 in step 400 whether the correction 
factor Kt to the basic fuel injection duration TP for which drawing 32 is referred to is smaller than 1 .0. the 
inside of Kt< the time 3 of 1 .0, i.e., a combustion chamber, ~ Lean — the time of gaseous mixture being 
supplied — step 401 — progressing — NOX an amount Wn (= Wn+Kl and N-PM) computes — having — 
subsequently — step 402 -- progressing — SOX An amount Ws (= Ws+K2 and N-PM) is computed. N shows an 
engine engine speed here, PM shows the absolute pressure in a surge tank 10, and it is Kl and K2. A constant 
(Kl > K2) is shown. Subsequently, it progresses to step 409. 

[0103] On the other hand, theoretical air fuel ratio or when [ if it is distinguished that it is Kt>=l .0 in step 409, 
namely, ] rich, the gaseous mixture supplied in a combustion chamber 3 progresses to step 403, and it is NOX. 
An amount Wn (=Wn-Wn-f (T) -f (Kt)) is computed, and subsequently to step 404 it progresses, and is SOX. 
An amount Ws (=Ws-Ws-g (T) -g (Kt)) is computed, f (T) and g (T) are the rate of NOX emission and SOX 
which are shown in drawing 6 R> 6 (A), respectively here. It is NOX which shows the rate of emission and 
shows f (Kt) and g (Kt) to drawing 6 (B), respectively. The rate of emission, and SOX The rate of emission is 
shown. 

[0104] It sets to step 403 and is NOX. An amount Wn is computed, and it sets to step 404, and is SOX. If an 
amount Ws is computed, it progresses to step 405 and is NOX. It is distinguished whether the amount Wn 
became negative. At step 407 which progresses to step 406 at the time of Wn<0, and Wn is made into zero and 
progresses subsequently to step 407, it is SOX, It is distinguished whether the amount Ws became negative. It 
progresses to step 408 at the time of Ws<0, and Ws is made into zero and, subsequently to step 409, it 
progresses. 

[0105] At step 409, it is distinguished whether the correction factor K which becomes settled according to the 
engine operational status shown in drawing 3 is smaller than 1 .0. At the time of K< 1 .0, i.e., when the target air- 
fuel ratio which becomes settled according to an engine's operational status is Lean, it progresses to step 410 
and is SOX. It is distinguished whether the processing flag is set. SOX When the processing flag is not set, it 
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jximps to step 413, and they are SOX and NOX. It is distinguished whether the emission flag is set. SOX and 
NOX When the emission flag is not set, it progresses to step 414 and is NOX. It is distinguished whether the 
emission flag is set. NOX When the emission flag is not set, it progresses to step 415. 
[0106] At step 415, it is SOX. It is distinguished whether the amount Ws became larger than the permission 
maximum Wso ( drawing 1 1 ). It progresses to step 416 at the time of Ws<=Wso, and is NOX. A processing 
cycle is completed when whether the amount Wn became larger than the permission maximvim Wno is 
Wn<=Wno distinguished, this time — the inside of a combustion chamber 3 — Lean — gaseous mixture is 
supplied and the change-over valve 24 is held in the bypass closed position. 

[0107] On the other hand, when having become Wn>Wno in step 416 is distinguished, it progresses to step 417 
and is NOX. An emission flag is set and, subsequently a processing cycle is completed. In the following 
processing cycle, it sets to step 414, and is NOX. Since it will be distinguished if the emission flag is set, it 
progresses to step 418, and a correction factor Kt is set to KKl. This value of KKl is about 1.1 to 1.2 from 
which the air-fuel ratio of the gaseous mixture supplied in a combustion chamber 3 becomes 12.0 to about 13.5 
value. If Kt is set to KKl , gaseous mixture supplied in a combustion chamber 3 will be made rich. 
Subsequently, at step 419, it is NOX. It is distinguished whether the amount Wn became smaller than a lower 
limit MIN ( drawing 1 1 ), and a processing cycle is completed when it is Wn>=MIN. On the other hand, if it 
becomes Wn<MIN, it progresses to step 420 and is NOX. An emission flag is reset. NOX Since the gaseous 
mixture supplied in a combustion chamber 3 is rich when an emission flag is reset, it is switched to Lean. 
Therefore, gaseous mixture supplied in a combustion chamber 3 is made rich after becoming Wn>Wno until it 
becomes Wn<MIN, and it is NOX in the meantime. NOX is emitted from an absorbent 19. 
[0108] On the other hand, it sets to step 41 5 and is SOX. If an amount Ws is judged to have become larger than 
the permission maximum Wso, it progresses to step 421 and is SOX. It is distinguished whether exhaust gas 
temperature T which flows into an absorbent 16 is higher than the set point To ( drawing 6 (A)). A processing 
cycle is completed at the time of T<=To. On the other hand, it progresses to step 422 at the time of T>To, and 
they are SOX and NOX. An emission flag is set and, subsequently a processing cycle is completed. 
[0109] In the following processing cycle, it sets to step 413, and they are SOX and NOX. Since it is judged that 
the emission flag is set, it progresses to step 423, and it is distinguished whether exhaust gas temperature T is 
higher than laying temperature Tt (Tt>To). It progresses to step 424 at the time of T<=Tt, and is NOX. It is 
distinguished whether the amount Wn became smaller than a lower limit MIN. It progresses to step 425 at the 
time of Wn>MIN, and a correction factor Kt is set to KKl and, subsequently completes processing SAKUIRU. 
Therefore, gaseous mixture supplied in a combustion chamber 3 is made rich (Kt=KKl) until it will become 
Wn<MIN, if it becomes Ws>Wso at the time of To<T<=Tt, and a change-over valve 24 is held in a bypass 
closed position. Therefore, it is NOX in the meantime. An absorbent 19 to NOX It will be emitted. 
[01 10] On the other hand, if it is judged that it became Wn<MIN in step 424, it will progress to step 426 and a 
correction factor Kt will be set to KK2. This value of KK2 is about 1.1 to 1.2 from which the air-fuel ratio of 
the gaseous mixtvire supplied in a combustion chamber 3 becomes 12.0 to about 13.5 value. If this value of KK2 
is the value and ** of KKl, it can also do and it can also be made into the same value as the value of 

KKl . If a correction factor Kt is set to KK2, gaseous mixture supplied in a combustion chamber 3 will be made 
rich. Subsequently, at step 427, a change-over valve 24 is switched to a bypass open position, and it is SOX 
thus. The exhaust gas which flowed out of the absorbent 16 is sent in in the bypass path 21 . 
[01 1 1] Subsequently, at step 428, it is SOX. It is distinguished whether the amount Ws became smaller than a 
lower limit MIN, and a processing cycle is completed when it is Ws>=MIN. On the other hand, if it becomes 
Ws<MIN, it will progress to step 429 and a change-over valve 24 will be switched to a bypass closed position, 
and subsequently to step 430 it progresses, and they are SOX and NOX. An emission flag is reset. SOX and 
NOX Since the gaseous mixture supplied in a combustion chamber 3 is rich when an emission flag is reset, it is 
switched to Lean. Therefore, while gaseous mixture supplied in a combustion chamber 3 is made into Rich 
(K=KK2) after becoming Wn<MIN until it becomes Ws<MIN, if it is Tt>=T>To when it becomes Ws>Wso, a 
change-over valve 24 is held in a bypass open position. It is SOX thus in the meantime. SOX which SOX was 
emitted from the absorbent 16 and emitted It will be sent in in the bypass path 21. 

[0112] On the other hand, when it is distinguished that it is T>To in step 423, it progresses to step 431 and is 
SOX. It is distinguished whether the amount Ws became smaller than a lower limit MIN. It progresses to step 
432 at the time of Ws>MIN, and a correction factor Kt is set to KK2. If a correction factor Kt is set to KK2, 
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gaseous mixture supplied in a combustion chamber 3 will be made rich. Subsequently, at step 433, a change- 
over valve 24 is switched to a bypass open position. Subsequently, a processing cycle is completed. Therefore, 
while gaseous mixture supplied in a combustion chamber 3 is made rich after becoming Ws>Wso until it 
becomes Ws<MIN, if it is T>Tk when it becomes Ws>Wso, a change-over valve 24 is held in a bypass open 
position. It is SOX thus in the meantime. An absorbent 16 to SOX SOX emitted and emitted It will be sent in in 
the bj^ass path 21 . 

[0113] On the other hand, when having become Ws<MIN in step 431 is distinguished, it progresses to step 434, 
and a correction factor Kt is set to KKl, subsequently to step 435 it progresses, and a change-over valve 24 is 
switched to a bypass closed position. Subsequently, at step 436, it is NOX. It is distinguished whether the 
amount Wn became smaller than a lower limit MIN, and a processing cycle is completed when it is Wn>=MIN. 
On the other hand, if it becomes Wn<MIN, it progresses to step 437 and they are SOX and NOX. An emission 
flag is reset and, subsequently a processing cycle is completed. Therefore, gaseous mixture supplied in a 
combustion chamber 3 is made rich (Kt=KKl) until it will become Wn<MIN, if it becomes Ws<MIN, and a 
change-over valve 24 is held in a bypass closed position. Therefore, it is NOX in the meantime. An absorbent 
19 to NOX It will be emitted. 

[0114] If the target air- fuel ratio of the gaseous mixture which should be supplied in a combustion chamber 3 
becomes theoretical air fuel ratio or Rich on the other hand when it is distinguished that it is K>=1 .0 in step 409 
namely, it progresses to step 438 and is NOX. An emission flag is reset, subsequently to step 439 it progresses, 
and they are SOX and NOX. An emission flag is reset. Subsequently, at step 440, change-over valve control 
shown in drawing 3232 is performed. As shown to drawing 32 by this change-over valve control, it sets to step 
441 first, and it is SOX. It is distinguished whether the processing flag is set. SOX When the processing flag is 
not set, it progresses to step 442 and is SOX. It is distinguished whether an amount Ws is larger than the set 
point Wk (MIN<Wk<Wso). It progresses to step 444 at the time of Ws<=Wk, and let a change-over valve 24 be 
a bypass closed position. At the time of Ws<=Wk, it is SOX, An absorbent 16 to SOX SOX emitted even if 
emitted Since it is few, let a change-over valve 24 be a bypass closed position. 

[01 1 5] On the other hand, it progresses to step 443 at the time of Ws>Wk, and is SOX. It is distinguished 
whether exhaust gas temperature T which flows into an absorbent 16 is higher than the set point To ( drawing 6 
(A)). It progresses to step 444 at the time of T<=To. That is, at the time of T<=To, it is SOX. It is almost SOX 
from an absorbent 16. Since it is not emitted, let a change-over valve 24 be a bypass closed position. In 
addition, when the change-over valve 24 is held in the bypass closed position, from the NOX absorbent 19, it is 
NOX. It is emitted. 

[0116] On the other hand, if it is judged that it is T>To in step 443, it progresses to step 445 and is SOX. A 
processing flag is set. SOX If a processing flag is set, it will progress to step 446 from step 441 , and a change- 
over valve 24 will be switched to a bypass open position. That is, it is Ws>Wk and SOX at the time of T>To. 
SOX of the amount of an absorbent 16 to a certain extent SOX emitted since it was emitted In order to send in 
in the bypass path 2 1 , let a change-over valve 24 be a bypass open position. Subsequently, at step 447, it is 
SOX. It is distinguished whether the amount Ws became smaller than a lower limit MIN. If it becomes 
Ws<MIN, it progresses to step 448 and is SOX. A processing flag is reset. SOX If a processing flag is reset, in 
the following processing cycle, it will progress to step 442 from step 441, and since it is distinguished that it is 
Ws<=Wk at this time, it progresses to step 444 and a change-over valve 24 is switched to a bypass closed 
position. 

[01 17] On the other hand, it is SOX when operational status changes from the condition of K>=1 .0 to the 
condition of K< 1.0. When the processing flag is set, it progresses to step 41 1 from step 410, and is SOX. A 
processing flag is reset. Subsequently, in step 412, a change-over valve 24 is switched to a bypass closed 
position. Drawing 33 shows the calculation routine of fuel injection duration TAU, and this routine is 
completely the same as the routine shown in drawing 22 . 

[01 18] That is, the correction factor K which becomes settled according to the engine operational status which 
refers to drawing 33 rich and shown in drawing 3 in step 450 first is computed. Subsequently, at step 451, the 
basic fuel injection duration TP is computed from the map shown in drawing 2 . Subsequently, at step 452, it is 
NOX. It is distinguished and it is NOX whether the emission flag is set. When the emission flag is not set, it 
progresses to step 453 and they are SOX and NOX. It is distinguished whether the emission flag is set. SOX 
and NOX When the emission flag is not set, it progresses to step 454, and a correction factor K is set to Kt and, 
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subsequently to the basic fuel injection duration TP, fuel injection duration TAU (=TP-Kt) is computed by 
carrying out the multiplication of the Kt at step 455. Therefore, NOX An emission flag and SOX, and NOX 
When the emission flag is not set, the air-fuel ratio of the gaseous mixture supplied in a combustion chamber 3 
turns into an air- fuel ratio which becomes settled with a correction factor K. 

[0119] On the other hand, NOX If an emission flag is set, it will jump to step 455, and they are SOX and NOX. 
If an emission flag is set, it will progress to step 455. NOX Gaseous mixture supplied in a combustion chamber 
3 since it will consider as Kt=KKl (KK1> 1 ,0) in the routine shown in drawing 32 from drawing 28 if an 
emission flag is set is made rich. Moreover, SOX and NOX Since it will consider as Kt=KKl (KK1> 1.0) or 
Kt=KK2 (KK2> 1 .0) in the routine shown in drawing 32 from drawing 28 if an emission flag is set, gaseous 
mixture supplied in a combustion chamber 3 is made rich. 
[0120] 

[Effect of the Invention] SOX An absorbent to SOX It is SOX when it emits. SOX emitted from the absorbent 
NOX It can prevent being absorbed by the absorbent. 



[Translation done.] 
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[^^] «gl#^ii^P^lC S Ox 1 6 ^ NOx 
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y^tC^ttrsOx ©iiR^Jl 6;^^esOx:^5^m^nT 




15 ••»^v^*;i.K 
16-S0x®UXffl 
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-r6^^^;5f;^co^^W:d5!; y^tCT^cS irSiilXUfcS Ox 

z^*;^ ilBS ^5^*S-r S ^ * Jc^ W iiKco:$^«^g|5fc 

;^^dltA$ii:5^ife#^iB»L. NOx TO^PJd^bNO 
X ^»cttii-'<ti:#lcJig^^:3Jf>^;6SNOx ^^M\zmx 

'r^m^^:^^(Dmmi^m^i&T^'^. sox ^^umt)^ 

iciteA-r^^m;^/^c0^m^y :y^(c-r^,J:5tcL3t 
[f^^Jl 2 1 S Ox Pi^llX^Jd^^ S Ox <^Scttlf -<§^ t 

^ \atmn:^:^t>> N Ox e5iix^iic55fEA-r 

^{^^^-rSt^l^SOx ®i|KS»itcaEA-r'5»^:!5f:^<^^ 

/ W >^ ii^ tctiit Ai- 5 <ifi X. 5 ^ ^JC 

sOx p^iix^JtcaiEAi-6^^^;5f;^<75^!^it^y 

Iii5i^^3] SOx m^mf)^bso^ ^wcm-r-<^t 
\cmA^^iiLm\^w)^^^u^^^tmc s o^ 

Ho 

igS3i^^4 ] s Ox n^mt^h s Ox sr«ctb-r-<t t 
tics Ox ^um<Dum*-^i^^ib(btifzW:^mMx^ 

^iSv ^ t ic Ji^^^;<f >^ N Ox ® 4X^J fcd^A-f SffiB 

SOx ^^^^l^^hso^ ^ScttJt--<#^#i3is 
Ox ^^^(DmLma^mwt^m^x^ hm\^^tt\a^m^ 



[0 0 0 1 ] 
[0 0 0 21 

^{ct^NOx <SrP^i|XL. ^i£A^lm:5^/^^<^^^^a^755^g: 
Ti-^i:9a»lXUfcNOx $r»i±lt-^»NOx P^iiX^Ji^«BI 

^^-rSNOx ^NOx ^^M^^^^UX^. NOx ® 

[0 0 0 3] ^r^;e)5^;fsf*5j;0?^g|(0?i?^fffif^lcfi^ 
:^!^;ei5^^ixTl>^c^^^^m:^^^iC{iSOx t^^t^ti 
T*30. t¥oTr<^l^«!t«»ga-C«r<OSOx tNOx «!: 
^{CNOx P^llX^JI-PJ^KX^tuSo L?!>*L?:^>^)5P5rOSO 
X t^NOx BSilX^J--<DT5i£A^^^:?t/^cD^^Jt^!; 
LT'bNOx KiR^Jd^^atti^nr. tJ^oXNOx ®l|X 
mJf^<D S Ox <:ofi«?^mi-ii;^'r 5 w i: [d/^ 5o t^S 
;65NOx P^ilX^Jf^OSOx coft/i^if^^i-^ NOx 
ffJ;&s®i|Xb5SNOx <?3S:dS2>:mtc<£TU ov^^c^iN 
Ox ^JIX^JtJ^nOx ^\^tAy^vAUX^f£<ti:^X\^^ 

ttcsOx ^P^iiXU mA'r^m%:ff:^<r>^f9^)t^V iy 

Ox ^Mm±m(Dmm§mm^^\cmm\^tc[^mmmt^ 
:^mmxi,z.x^m\cmm^tix\^^i> (II^bs4-3 2 4 
2 7 9 ^-mm) o 

[0 0 0 41 ^<o};^mmmxn])->^mi^mmm't\^ 

i^^riX\^^^t^\cm%:^:^^(DSO^ ;ei5SOx muM 

i;i^iix$n^io-csox ^i^m(DTmicmm^tirtNo 

X P^itK^PJlct^NOx c^^^^Pi^iR^nSo SOx Si 

liX^J;6>bSOx i^JJcW^ii:. NOx ^A^^^M^^hNO^ ^ 
[0 0 0 51 

gfletT^3< fip-^sox m^m-^^hmmi^fc^m:^ 

;^;65NOx ^Um^H^cmA-r^XoiiCl^XieK tso^ 
®iR?PJ:*^P>SOx ^SrSfeWL, NOx ^RUMf)>^NOy^ Sr 

^m^^<mmi^v >'^^\zm^^ti^u^%^v y^ 

X SilX^Jl^tClJfEAU :iC0SOx ;d5NOxKilX^JtC®ilX 
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[0 0 0 6] 

P^iiX^i;^^^ S Ox ^Wim^^^ 1 1 tcti^N^:^>^;55/^-r 
/>*;^ilSS{;^i*ftAi-^tte(c^m#^^lfe;t S «i: s o 
X Si»t5I^Piic«i£A-t-6^ft:^;^co^«SjtSry y^fc-f-SJ: 

[0 0 0 7] *fc. :*:^§^tc<t4xf^±ieR»^M;^^«^i- 

^^^;?/^;i)5NOx SJiK^JJc^jftA-r^^eici^m^^^t^^ 

;^iieS{::^^Ai-S{igtc^m#^^m;t^ ^^{cs Ox 
^ilX^Jt::JKA-r6^m:</^<^^^lt^y 

[0 0 0 81 ;^^P.^lc:J:ttf^±iepgM^^/^^'r 
ys/^tciL. t>#Ji^v>Tgm:^:^3d5NOx P^itK^Jl-^SA 

•t5{s5:®{c^m#:^i^i$i-2)^*(csox ^R^nw^mx 

[0 0 0 91 MJc. :*:^?gt;^i;tv{^±l2P^JS/^^»;9^'r 
Sfc*^>tcsOx P^i|X^J;0^?3SOx ^j^tti-r-<t <i:#{c:s 
Ox ^^^(Dm.m^'^^^^hMc'^m^^ "9 ti{g:V> 
itictig^m;ji/^7i5NOx ®iiX^JtcJfEA;t5<&Mtc^» 
#Sri^^^-r-5a:^tcsOx Sii|X5^Jt-i5fDAt-5^^^;^f;^<o 

t-sOx ®i|x^J*cMA-r6S^^:^f;^co^«S?t]t§ry 
SOx ^itKS'J^&^ibsOx ^:^ti3-t--<#i:tJc:sOx 

-^>-;^ii^lc^iEA-r i: ^ 

tcsOx KiR^PJt-«fEA-t-5«^^;?f;^<o^m^y s'^lc 



l-^»#<SriJfe»i-^^*{csOx KitX^Jicj^A-rSSN^ 
[0 O 1 ol 

Ox ^Jktti-r-^^^^icijisox 

SiJ;5^p>«fEWL.feS^m;'t/>^d5NOx ®J|X^PJJciJ(EAii:b«)b 
in^ SOx ®ilX^i?0^^SOx $r»ttii--^^i: ti^liso 

<b*»c s Ox ^^m>^hmm \.tLm%'^:^t'^^<^ ^<:^m 
[0 0 1 1 1 miio^2\zmwL<D^m\tso^ 

co^^^Tt^iSOx §ri*tiii--<#i:#(c|iSOx P^itK^Jt- 
^itA-r6S^^;?f>^cD^^it^S!^^^itXt^y ^^^^tcu 
rsOx ®iDlS»J?5*b^ttibfc^^;tf:=^^NOx KJlX^JJ- 
^ftA^ii-S^^tciJ: 19 *-f4lUi6icNOx ^ilX^Jjii^f^NO 
X ^mm^^. 25^1/ ^-CS Ox Pi^iiX^JJcg^Ai-'5SN^;!?/^ 

<??^itsry i/^icuTsox ®JOiS'jd>f>sox 

^iir^^^icrosOx ;65/M/>-;^ilKF^tcilEA^irL«> 
[0 0 121 m^^3(c|B«<D|&egT(:iSOx tr^gfeW-r 

t^fcf^^-r^^jibtcisox ®iix^jt^^5fEA-r^gm;«/ 
^(o^^it^y y^Kx^xsOy^ ^R^Mi)>hso^ ^Wc 

ai^-frSir^tcrc^SOx ^d^xW^-^^ii^SF^tci^fEA-^U 
i^hti. ^kv^-esOx ^iiX^J{c:i5ftAi-^^^^;5/::^co^^ 

it^sf^^mxjiy i/^icLTsox ^MM^^bmm 

Lfc#^^:<f;^SrNOx KitZ^JtcgJEA^^S ^ iricioT 

NOx ^ltX^j7i>^P>NOx i^>mm^\.i^^th^o 

[0 0 13] mj^^4\c^m(Dmmx\^so^ ^wcm^ 
^tt^i.cso^ ^mm(Dmtttm\^^t^. fiP*,sox 

\tV y^lcUTSOx ®i|X»J;6*e>«EttlU:fc:SN^:!?;;^SrN 

Ox ^Mm:imx^'\t^:it\-x^^'r^wzNo^m 

i|X^J;e>^bNOx <^Sfeai$i^> ^5feV^-eS0x P^iR^JlCiitEA 
'rsSN^:^;^co^^W:^y 5/^tcUTSOx 5Si|R^f'J;&^^ 
SOx ^;^tli^ii:^<^*tc:::(7)S0x -^^:^il8SF^ 

^ tic SOx Pii»iX^J<7^?aa[^5}i5v>^#. gpipSOx (OWC 

6Sm:^^<^^^it^y :y5"lCLTSOx P^l{X^J;i)>6S 
Ox ^mim^'t^tmcC(DSOy^ t}^^y<4y<:^m^^\^ 
mA^L^^hti. ?^V^-CSOx ^ilX^JlcMA-r^i^^:^ 
;^c^^m^S^^^lt3^f^y :y^t'bTSOx S^itX^J 
;6^e>i5fEWUyh^N^:;<;;^^NOx ^«tX^Jlc:^A$ii:5 :i <h 
tCjioTNOx ®»RS«J;6^bNOx ;d5*SclU-frUi6e>n-5o 
[0 0 141 

[^j£«^i la 1 s:#M-r ^ . 1 nmm^Pi^. 2 e-;^ 
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hV. 3\^i^mm. 4«^A#. 5J1®^#. 6«®^ 

1 On^^^^ h 1 2^^UT^Ti5' :hl 3IC 
iij^^n. Pii^^if^ h 1 2 F^tCt^y^ P ^/ h/U# 1 4 ^5ga 
®$tt5o h 8 (iS^-^^sJ^/v- K 1 5 

So 

[0 0 151 ^—>:yy2 0(DAnU2 O a;5^b«^M 

/<;^iij^2 it^^m^ti. ro^M^^•:^iSK2 iti^- 

v/>i/2 0(7)mP^tCg^jJ^$:Jxfc#^^«2 2{c:^j?^$n 
a. 'ir — v^v^2 0C0AP^2 0 a 

2 l<7)5^l!S$PJCJir^^^^— tJ' 2 3iiCXoXmm^tl 
«>^»l#2 4;d5ga®$tlS. rC0^«^#2 4ttTi?^^ 
a^-iJ' 2 3 tC 1 (DmmX^^th^Xo 

[00 1 6J m^M'0^^:y h 3 OJ^T^-r i^i^/U^iV'f 

^ttycROM (i; — K;^>'y ) 32. ram 

>'^Ar^-|?;^;!<^!;) 33. CPU (-^-<^D>^n-fe 
3 4. '^^maStC^J|^$;n.yt/^:y^r y^T^RAM 

3 5. A;^^K-h3 6*5j;t/m;^5t^-h3 7^:ir^-r 
60 i^iJ^V^ 1 Of^{c:iiif>-v^^>'>^ 1 0[^<DmM 

ttbtL. ;i<7)JEE:^-fe>-f-2 5(?Dm;^^?&5AD^^3 
8 1.x Ati^-— h 3 6 A;^ $tl6o s Ox ^R^m 

vi^ 2 6 <DttJ:^mff fiAD^«IS§3 9 Srrfr LT 
A;^2K-h3 6lcA;^$tLS. A;'^2K-h3 6tc 

^2 7i>mm^ti^o ttj;^j}?- h 3 7 «m-rs 
i^it)iHij^4 o^:f^Lr^^^3fs^«lt#l i*ij:t/rij^^ 

[0 0 17] Ell tc^-t-i^«!t«Bi-x?«^J^«»:5^J-SVN 

r ^ijSfPttt^ffi T A U ?&5^ tii $ tiSo 
TAU=TP • K 



-^J^^,^^ 1 0C0^^JEPM*5j:O«illH]^»N<Dii» 

uri2l2»C7j^-rJ: 9>'ir-^3/:?'<?3?l^-e^«e)ROM3 2rt 

$ tU $ ^^it ^^j^^-r ^Iti^ (D%^X^^ X K 

i:»Pt>:fc:^</j:9. fiPt>y-v^/^9. K>1. otc/^ 
10 0 181 roffilE^SKOflt^i^— i^^i^^' 1 OF^ 

i/^6o ll3{c;^$tt5II^S^-c^i•t^— 1 o^ay 

^^x^(Dt^s\c\mm'>^})>^}h\mi^^fi^m^m. 

(D^m\tt^^J — :yt-^fi^o — v^^ 1 Of^ 

lE^^KCOUft 1 . 0 <t«9 'b:^t?^cCll<i:$^x. t2§oTr 
CO <!: ^ tc: (i^M y >- tc $ n S jgi-^mcOS^lt 

[0 019] Ig]4f^^^^3 75-e>SNtt1$tvS^f^^;?/^Et> 
HC, co<7)SI^Ji^«fe^3f^{c^^$nSrE-a'^(0^ 

[0 0 2 01 <5r-i/V^2 0P^^^l^X^$;^^TV^SNOx 
P^ijX^Jl 9(*^J;tf^r/W^-:f-$rmf*:^ rcom«s:±tc 
^X.l^:^y !>AK. -^hy ^ANa. y=^^:7ALi.-fe 
v^»>i^Cs<OJ:9^^r/W;«7y^M, /^yi^ABa. 

t<D^ot^n^mttmn^thx\^h, mm 

PiifCiil»*5j:UfNOx ^^mi ^ ±M(ommM^\^\^^ 

^jk^m 1 9 \mKm^'fs:^(r>^mytt^ y ->'Oi: ^ \z.\% 

NOx ^Pi^JiXb. ^fEA#^^:3^/;^4»co^^«a[/J)5ii:Ti-5 
tMb/dNOx SrSctti-rSNOx coe&^Jctbf^ffl^n 
9o ?:c*5. NOx ®i»R^Ji 9JiJfE<o#^iilKl^(:i«?S3|sF 
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mmmmmT-r^ t^iisLi^itNo^ sraw-rsr^ic 
[0 0 2 1] ±i&(ONOx ^i^mi s^mmm^m^^ 

^cgBjl-r*^t^roNOx KKS^Ji 9j*^Kit::NOx 

[0 0 2 2] fip-b. mKm%^:^t^t>t^^})—:y\cfi:^ 
(A) J: ^icrti^^^Os t^o^ ~ xf^o 

NOx 'i:?^^?^ (2NO + O2 -»2N02 ) o Jf>CV>-e 

1215 (A) J: 9tc:m^>r;^"VN03 - cojl^-e 

p^i|X^J[^t;i^^-r^o rcoj: ^tcuTNOx ;6snOx Si 

[0 0 2 3] i5f£Ag^^;tf^^<7>^m^^755ii5v>RgJ9 6^ 

Sf£?;d53t:^r^ (NO3 ' -^NOg ) \z.m^. m< ur® 

^^NOx KiR^Jl 9;&-ibNOx tmm-^fl^ t\^f^ 

^^tL:</>^(^>S«^it;ii5y^:^-C&oT^>NOx ®iiX^J l 9 
[0 0 2 4] rco^t^^m3f^^c:^*&$t^6^ 

c, cotmm^fx^. z.f\.h^m^Hc, cot^s^pt 

O2 d^jfeaj^ti. r^oNOg vm^ (B) tc^^nsj; 



NOx ei»IX^Jl 9;6-e5NOx t\Ct^ho 

[0 0 2 5] iP"^. m>.mm.:^:^<D^m\t^^) ^y^ic-r 

no^^ttifz'h\^Rj^^{.xmit'^\.i^hin. ov^-^e^ 

cotmoX\,^ti\t:i(D^mHC, co(cj:oT®iRSy 

*^^Sfetii^tt;^cNOx :Ji5j:tm&|}^^^^PttJ^ny^cNOx 

X ;&5al7c$H^fc*5>tc:fcMt^iic:NOx ;d5j(^tti$n'5(^?^ 

mt'r^:itt^x^^:it\ztj::s>o t.it. nOx 

1 9\ti^7Lmm<Dmm^^{^x\^^<DxmAm^:^^(D 

^^it^^Hair^^ittcLrtNOx ©iR^JI 9 7i^P>ic$cm 

mi 9:^>^e>NOx i>^^'^\c\^i)>Mcm^ti^J:\^^rcM:LNO 

[0 0 2 6] t^axmm\^tzXo^:imA§m:^:^(D^ 

t^^oTNOx eSilX^ji 9;e»^P>NOx <Sr»: 

^\/'^Z.t\Cf^^o fzfzL-. NOx ®i|X^Jl 9^51^ NOx 

NOx Si^^Ji 9^c:*5V^rNOx ;55it7c$^X(i. f^oT 
:i(Dm'^\a^NO^ ^itK^Jl 9<DTO{CNOx^jM7c;L 
^v>*iNOx eSiR^Jl 9C0T^lttc 
jl7n^J^^^^-r-5i£Ml^s*>6o tp6AyCc^J: 5tCNOx 

^iDi^ji 9(Drm\^m^xr^o^ ^aSTc-l-^r (hiipiig 

-e$>^;i5^nJ: 0 ^btj^U-^NOx BSliX^Jl 9{C:JoV^TN 

^^tJ-t^f^NOx P^itX^Jl 9;ei^bNOx ^^Jcw-r-^^i^tc 
«MAg^^;^:^co^^it/55S^^m^i/>t'±y 

-?:*XtrJ:oTNOx SiiR^Jl 9;e»>PjSfeW$*X)tNO 
X ^NOx KOK^Jl 9^Ci3V^TJl7C■r^J;5tCLTV^ 

[0 0 2 7] ^ w;5'r:4s^^igfcJ:^|lt«g^Jt*fi±5$bfc 

Ox PiiilX^Jl 9:«)^bNOx tmm^ti^Zt\Cfj:^o U 
^do^^NOx KiR^Jl 9;&^bNOx :65Sfetti$;}^;fc^ b 

T'b y-:^/Si^ti;^5«?&«i•frLie)e>i^Tv^era^cNOx 

HX^Jl 9tcj;^NOx 0@iiRti;^;d5|a5FpLTL^v>. ^ 
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[0 0 2 81 t:i^xW^:^:^^\znso^ ^d^^^ixT 

Jot). NOx KlR^Jl 9(CHNOxJi;i*»5-C/.C< SOx 

- xno^-<Dmx^^p t<D^mcHm\.x^^. «ea 
<nr^xwmm\z.m!^\^^ 'Sz'^x.itmm.^ fi so 

[0 0 2 9] b;0^L/,?;^5P>-(Z)^5|£®jj^B a SO4 

\c\.x^mmm.B a SO4 f*5>^^tt-f tr^cD^*^ 

=B§oTNOx S^iR^Ji 9f^tc:(i^r^;d5i^igi'r§tco 

^F^;55^i§-ratconrNOx p^iR^Ji 9^55^11x1.9^ 
NOx fid^ig;T-^^^^t-?'^'5o 
[0 0 3 01 ^r'C;*:^^tc:J:5>||J£0y'C}iNOx 

^ji 9(csox t>m7^\.fi^^^o\^. mx^^m^is:^ 

co^^M:;65i;~v-c^6<!:#{^SOx ^BSHxr^ <i:*Jc 

Ox $r»:ttib^^oH7c^l4^^oatg^W-r asOx SSiR^J 
16$rNOx ^liX^Jl 9CO±i5fttCgBebTl^So -<^S 

Ox e^iix^ji 6t-isox ^itx^ji ^xcux-t^^^m.^:^ 
Ox t>^fetti-rSo 

[00 3 1] ±jJ&Ufci:5>lCNOx ®i|X^Jl 9'Ct'iSO 

tis ^o^^NOx Piiilx^Ji 9tc^ftA-r'5S^^;«/;^<o^ 

m)t^V ^y^t;iLT^SOx :d5NOx ^»IR^J1 9*^f>ft 

m^ri.^j:<^j:^o vtoxso^^Rumi 6\^mAi-^w 
Ox z!>>a^--r:^>'so4^- (Dmx^i\^m\h\c^^'r^x 

■Cb^iEffi^J^Ba SO4 ;i5S;£U?^il/>1^ffi'eKi|X»Jl^»C# 



sOx ^A^Mi 6 1 vxitr/\^^'ri>^h^j:^&i^±\cm 

Cu. l0^Fe. •^:^:!?fi^Mn. 3/ ^/UN i J: 9 /j^S 
^^M. -:^h!;i^ANa. i J:0^ P A L 

[0 0 3 2] ZCDSOy^ SitlX^Jl e-CflSOx KlIX^Jl 

iix^jf^tcjtft^nso wco^i-^. s Ox ®iOi»J 1 6 

{z|e±tc6^P t Srm^^$-li:T*5< ^ SO2 jdSsOg^'tO 
^^-e^^p t±{c< oot-^i-< ^< LTSO2 
t^fili^>f :^ >- s 04^-<^?i^-esii|x^Ji^(c:p^j|x ^ *x^i- < 

i^o ±izEL./cJ: e>tcsOx ®iDl^J 1 6 tc^A-r-S^^^;^ 
:^(D^ittti])—:y^ct£^tSO^ dSSOx ®»R^J 1 6 

;fcNOx^iIX^Jl 9lC:*i:NOx <^^;5^5egI|5i$:i^5 ^ ^tc 

[0 0 3 3] —yf^ #j3z^bfcJ;^l;iS0x ^ilX^il 6{C 

p^iix^ttfcsox f«^-r:t->'S04^- (T^ji^-cesitx^Ji^ 
fc^«LTv^6^^ m\^^\^^^:^^j:vtmxmmmB a s 

O4<^7:^orv^5o ^oTSOx S^itX^Jl 6(C^^A-r6 
S^^:jS/^co^^it;e»*> y 5/^tC/^6 S Ox P^iR^J 1 6 (C 
®^ix$turv^-5S0x ;55sOx e^iR^RJi 6*^P>iJrai$tL 

[0 0 3 4] mcme ^^mvooNo^ p^itx^ji 9;?i^ 
mYfmt\z^^^xmm't^o me (a) \^so^^R^m 

it^y 2/^tCL/c:<h t(7)NOx ^iiX^J 1 9*3j:U5SOx 
P^llX^Jl 6<^mSTcbNOx P^ilX^Jl 9ii>h(DtAO^n 
tid^f (T) *5ctr/SOx eSiiX^J 1 6/{)^P)(;0SOx ^ffi 

(T) i:cog|#^7FUT*5«9. |g]6 (B) 
ilSfPglt^^TPlC^-rSWiE^I^K t (Kt = l. OX 

ssi^j^it. Kt>i. oT'jy^. Kt<i. 0-cy 

^NOx^lR^Jl 9^^b<ONOx ^tti^f (K 

t) i^xxi^sOy,WLUmi ef)^h<osojkmm& (K 

[0 0 3 51 NOx ^IX^J 1 9 "^J^N Ox P^JiZ^J 1 9 CO 

mfi^jn^j^ 1 5 o*ctA±rfcm^&^p t^®±<7?No 

2 ;55;|^^b3fe</irSi:S/^;^:d5fefc*^t;i (NO3 " -^NO 
2 ) (7):^r^(cii;9.. Ki|K^J;^^bNOx ;e»5y^c^*'^tc;^ai$ 
tiSo tJfeoTlgie (A) tc^$ti^J:pl-NOx ®i!x^J 

1 9CO?aS;d5;6>/j?0<£<Tt>NOx *fcttj^f (T)Ji;!i* 

/ce«9ii5<?:^6o fiP^. NOx fi?i>^^c^ •9 3iv^Jts-eNOx 

(A) lc^$tb-5 J:9lcNOx e^iR^Jl 9<oiaST;55ii5 
</j?-5J5ifNOx itJcW^f (T) Jiii5<;fet). *;feMiE 
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<DV ^y^<D&^ibm<tS:^>\^ifNO^tkm^f (K t ) 
[0 0 3 6] ;itttC^UXSOx BiliK^Jl 6lC®llX$n 

X (D^M^t.so^ eSilx^Ji ecoia^T^d^sOx Si^lx^ii 

1 6(^maT;65To t,{g:i^i:#ic*lsOx Sktii^g 

(T) nSi6Tte<, ip^sOx ^i^mi et^hm^t 

A.<^fSOx SO^^i\SLmi ecomMTii^ 

ToSrlSx.5i: SOx ^iiX^Jl 6;e)>^<DSOx i&ttif^.^ 
dsHSfi^tcig^^^ttSo J^jrfc. SOx tcov^■C1)SOx 

P^l!X^Jl 6(7)ia^T}^5To^^;tnj:fl]6 (A) JC^$ 
tl.6J:9iCSOx PiiilX^Jl 6(Dm^T;i5ii5< '^^'StJ^S 
Ox tta^g (T) ;)Si^<;tci?. *fc®6 (B) 
t^6J: ^{CMIE^^K t </j?5*a<^SOx Sfe 

m^g (Kt) i)m<^J:^o 
[0 0 3 7] EI 7 (A) {^NOx ®»IX^Jl 9*5cfcU5SO 

^ ^MMi 6(DU&rr^r o me) x.y)hi&.\^^t^^c 

NOx eSUX^Jl 9:Jo<t05SOx ®i|X^J 1 6--^(DmA§m 
:iS:^(D^m\t^V s'^(cb;fci:#(ONOx SiiR^Ji 9;5* 

lb<^>^aNOx *Jcl±ia.tSOx ©iilX^Jl 6*^P><0^«S 
Ox *5:ttlfti:^^LT*3"9. mi (B) <^||j8ft«NOx 
P^liX^Jl 9:}oJ:U?SOx PiftilX^Jl 6COMST;65To (121 
6) t>^^V^i:^^CNOx P^»iX^Jl 9*5J:t5SOx 

CON Ox pi^itx^ji 9f)>h(D%m^o^ nmmtsoy^ ® 

10 0 3 8] SOx ®^^Jl 6<OiaaT355To J: *9 tig 

v>t i:(rii(g]6 (A) t;i^$ti§J:5tcsOx fitJir/u 
^acttj^tt-f, t2^oTw60i:#(CNOx ^R^mi 9*5 J: 

"^{^-r^tmi (A) IC^^tl.^ J: 9tClNOx ^IIX^PJl 
9;ii^(bftiijSt;iNOx t^nm^in^t^SOy^ SSiR^PJ 1 6 

[0 0 3 9] —ij^ S Ox ^ilK^J 1 6 (DUSLTt^T o <t 
^hM<^J:^tm6 (A) 5*CSOx <!0»C 

mf^^;65tT^ptbSO-CrOt$NOx ^IIX^JI 9*5J:t;f 

SOx P^^^Ji 6tc«ftAi-^^^m;^;^cD^i^it^y -/^ 

kCi-^tm? (B) tC*5l/>milft-C^$H^J: Pl-NO 
X *3j:t5SOx 3&5^f-»:W$tl5)o r<D^i-^, NOxt^ 
M^W<7>p^(CNOx P^lDi^Jl 9^^hMcm^tl^t>SO 

X KilX^Jl 6f^tc:iottasOx co5^»jiS365iiVN;tie)ic 

SOx »^sox ^Aumi 6i(i^hvpo< t) t i^t^^m^ti 

i^</c^tvf^l2l6 (A) ;&*b*>:d^'5J; ptcsOx iiSctti^g 

(T) nm<tj:^<o-om7 (B) tc*5v>-c^Rj»'e^-r<t 

Pic SOx tiSOx ®i!X^Jl 6d»f,Jt«WjS<iEJCtli$tL 



5o 

[0 0 4 0] m? (B) ^c::fev^"Cl|j»•c^t- NO 

::^y'5r/UN i ^Oil^^M, ^ h i; i^N a ^VNfi y ^ 
iJ^AL i ^fii^$-^;feSOx 9t^Ml 6*>e>(^NOx Sc 

^^TTiOg ^^^^^iirfcSOx SiiiX^J 1 6 7 
(B) tC*5VNT«ti»-C^'r<t9(C:SOx ttSOx 

mi ei>^^(DS0y^ Sfettiii^nsox eSilx^pJi 6(o®^ 
Jc:J:o-C'b^>fbi-SU. sOx KteSiJ i 6<o?aST(cj: 

[0 04 1 ] ^ w'5-CttIi!EL:tJ:9lwSOx ®it2^Jl 6 
oiaaxdSTo J:t) t>i«v>ir#<csOx KUXSUl 6*3J: 

r/NOx ^AUMi 9\cmA'r^m^tf:^(D^f^)t^v ^ 

^{c-r^irSOx ©ilX^Jl 6;0^e>l^SOx ;iS^g$r^$tt. 
NOx ^llX^flJl 9?5>e>ttNOx ^^^Sfem^tl-So :i<?5^# 
SOx 6;<)^e>^fttilb/c:^Nm:^f;^2:iSNOx ^liX^J 

1 9lCiff£At-6J; P(CLT*3< SOx ©^IR^J 1 6;6>P? 
gcttJ^ttfcSOx ;55NOx ©illX^Jl 9JcKilX$ttTb* 

LTSOx ^A^mi 6^^ttfcic^/&>7^^</^o 
rU^5o •^w'C>^^P>^-X?fir(Dj;9t-SOx P^JR^Jl 

6 i^^Mim^inft SO^ ;&SNOx KiR^Jl 9lc:®i|x^tL-5 
C0^|lJh-r6/ci6tCSOx ^Mmi 6;6>P?SOx ^;fefeti3 
-r-<#<t^lc:f:iSOx P^itX^Ji Gt^bmmi^itW^:^:^ 
%:^Uy<:^m^ 2 1 f^{c^U?< J: 5 tc b-CV>ao 
[0 0 4 2] HP"^. ;*^^e^fcJ:6^is«^J-Cf*y-v^'^ 

orrcoirt SOx 6/5i^f>i^ttJb/c*(^^:^fX;)S 
NOx P^^tX^Jl 9P^lciifcA^^o tJl^oTrco<!:t#N^:^ 
;^«^><7)SOx ti:SOx ^^Ml 6 ic J: 19 ^Hx$tt'5<?>T? 
NOx Pi^^iX^Jl 9lc:i^NOx (0^tmi^^ti^zt\::fjt 
60 ^^V^-CSOx eSiiX^Jl 6;6>bSOx ^Wcm'r-<^ t 
t tCfilgl 8 (C73^ ^fl^ <t 9 tc^^^ 3 P^lC:#^J^$tL6«ii 

-8*^:65 y - ^ y ';/^{c:-^^x.^ti. l^^lc^m#2 
4 75511 1 \c:}6\^^X^mxm^yU Pl^gic^^x. b 
^^5o «^«fe^3f^tc:^*&^n6]^'^;e>5y 
|g!8fc^^tt6 J: ^tcsOx ?aiiX^Jl 6/)^bJiSOx 

SOx ©i^iX^Jl 6;6>bJftmUfc^^ 
^;^;^(iNOx ^^umi 9j^tci5ftA^-f. /"^-r>'^*;^iilS 

2 IJ^JciiKAitUi^etv^o 

[0 0 4 3] ?feV>-CSOx 03^tlif^ffi^Srf^il:-r-<#<b^ 

(cji^;^^ 3 ^{cm^^^ti^mi^m*^ y y 

tc^l*x.btb. l^^^c:^lft#2 4:65llllc*5V^Tl|j^-e 

^tL5^1-^M;d5 y — 6 8 tc^^n^ <t 9 tc s 
Ox KiiX^Jl 6d^e>OSOx coJJctlif^ffid5<^Jl:ii:UA6e> 

[0 0 4 4] :i<DXo\cms\z7fi-rmMmxnsoj,v^ 
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m7^'tl.^hiv^<D'VSOy, t^NOy^ ^^Ml 9f^tc:® 
atg^Wbrv^-5<o-cri^b7^^HC, co*3J;t^no 

[0 0 4 5] |gl9i3j:t;5|g|l OUSOx ®iix^Ji et^b 

sOx ^*J(W-r-<<^i!3fe^3f^{C'^^$n6^^^^y 

i/^tC-rSir^lCNOx KilX^il 9;i)^bNOx CO&Wf^ 

v>6o E!9(c:^'rm2^jfe0iifisox et}^h<D 

SOx ^JcWiSSjii^NOx M^Jl 9;«>^^<?5NOx «Cttiji 
g(c:tt'<T;{>^/,C'9 5iv>*i^(ciJSfflU9 5SOx . NOx 

]^ttJ^J^3f^^L.TV^^o (^7 (B) (CjoV^TlmT^i- 

j:9tcsox &tUjiS?&^NOx ^*wa^(cit-<r3iv^^i 

-^JCfiSOx mum I 6*5j;T/NOx ®i|R^J 1 9 tC?5ffiA 
^U$^^. Ld*t>NOx £O«ctHf^^:05f7t)*Lrv^6ra, S 

Ox KiiK^ji ^t^hvxso^ m^tA,}fnm^nt^^\ 

nt^V->i)>hV {Kt=KKl) tC^«^P>nfc 

^^-^(Dmm (^9^c4Bl/^rK t ==KK iicii^^^nr 

M^a^®{-^^X.P>tX.6o ^CO^-^^F^ (Kt=KK2 

%:^^v y^ (Kt=KK2) {z.m^^fi. :L(D—mmm 

[0 0 4 61 z(Dj^o\^z<Dm2mmm'V}^m^n^^v 

-Y/"^;^^^e^c:^^^^$^^-cv^6<7)-cNOx ^s^ix^ji 9?^^ 
p>«iiL3i(cNOx ;d>^m$tvSp r<^<hi:sox s^^R^J 

n> =i^^oT:^^5^<7)sox n^<-{^<:^m^2i^\cm^ 

[0 0 4 7] 0t;i^-m3|llife«?Dl;iSOx :55NOx 
PiiiR^Jl 9lc:T?t5yi:it@i»lX^n/.^i/^J: ^icufcS 
Ox. NOx *Jcttl$!l!J|ISr^bTV>-5o -^OH 3 



#sox muMi 6*^e>fisox cojftttid50^^$n^>3&5 

^s^v^f sOx s^iR^Ji e^^bosox (oikmr^mf)^ 
m^^T-r^tu^%^v ^y^{cmn\.it^'^m^^2 

jiidNOx NOx ^itX^Jl 9;&^f?<7)NOx 

[0 0 4 81 wCO|g3lli<g^«l-C(iSOx PiiilK^Jl 6;5>e> 
CO S Ox Scti:Jf^ffi:d5^^l;iJ^T 2 4 

^ mi^Lm^^ h^u y<:^ m^m\^'^^^n\t s Ox f)^ 

NOx Pi^IIX^Jl 9tC®I|X$nS(7)^^±tCPl±i--5wt 
d5-C#So ^'jJfcN SOx K'K^Jl 6;&^bOSOx (OWcm 

"^mmi (B) conjisic^-r J: ^t-iiv>#'g^-efo or 

n^-^^^SOx mUmi 6d*bt*fiC0SOx fi^Wim 
^fl. m< LT#fi<DSOx d^NOx mUMl 9ICSJHX 
^tb^wtl^/^^o ^r-C>^|g^l;iJ;§^4llJi£0iJ-C*t 
SOx WlUMX ^<omSLti^\tmb^< bSOx OSScffiiS 
S7^^SJgv^,b€^^:l^*l^9l^::^$^^5SOx , NOx confetti 
SOx e^^lX^Jl 6(OmS;65ii5</jroTSO 
X <oifeajjS«j55a</iofci:#tc:«:l21l OJc^i-s 

Ox . NOx <^tkmmm^ffo^o\:i\.x\^^, 
[0 0 4 91 mi \Yt^^m<omMm\ciiro\,^xm\^^h^ 

rv>$NOx *5J:t/S0x <r>Wi^mm^-< ^>^^7f^\^ 

rv>§o ?'<^*5r(^lll ItiSO^tBMt^^ LT(2]9{C^ 

'rlS2^^fe0^J$^;^v^yb#'a'^^LXv^^, lEIl 1 

tC*5V>"CPJlNOx SfettJ0Jtl¥^^Uri3«9> QJtN 

Ox . SOx ikmmm^7Tz\^x\i^^. mi w^Tf^^th^ 

X fiWs iCSl^^TNOx *Dctt^SOx CO^JcW^tOf^dSfrtJ 
tbSp rtT^^-e-. NOx S^llX^Jl 9lCP^J|X$tlTV^SN 
Ox SWn*Dj;U^SOx SiiiX^PJl 6(C@iliX^tlTl>-5S 

Ox fiws i ur^'±«§l<7>3ltet^^7^l^e^t3^$^^6^i^ 

mumt^m^^hf\.^o :i<7)NOx fl:Wn*5j:t/SOx * 
SOx {-ov^Tti^5?Bi-6o 

[0 0 5 0] m \ 1 tC^^tl^ cfc ^ICNOx ftWndSff 
^^;'cmwn o ^®;t6^?E^^;0Sy (Kt=KK 
1) t^n. NOx P^ilX^Jl 9;d^P>ONOx co;^ttJf^ffl 
d^^^^H^o NOx <753^Wf^ffi/i>5§^*^$ti^i:NOx 
l[Wn;65ii^5itcM^>U> NOx SWn id^Ti^BfiSM I N(C 
^^g-g'^;^? y 5/^je)^b y -^tci^^X-bttTNO 
X (0;^Wf^ffi;^5f|tjJ:$tt6« mi^^LTSOx aWs 
3d5fF^l::^l[iW s oS:^x.S<h^-^^2Ji5-;^^ray 

(Kt=KKl) ^$tb. NOx ^4R^J1 9d*e>CONO 
X <^JJcttJf^^:a5PB^6$tb$o CliOi^SOx KiR^Jl 6 
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iicm{zm^K.hti^. 2>:v>'CSOx ftWs^^Tijg^Mi 

SOx <^»CttJf^^35Sf^Jk$HSo 
[0 0 5 1] gll 1 J: ^(ciNOx 

UNOx oa{-it^Tti6;0^{c/>/j:v>yti^>tcsOx Si^X 

So tJ^oTSOx ^ilX^Jl 6/&^f?SOx $r«cmi-6fci6 

rate 1 lPlOSlJ-g-C3iS-g^*5 i; 2/^(C$tb^o 
[0 0 5 21 lEl 1 2 7!>^lb!21 1 5Ji(gl8{C^-rNOx , S 

Ox WL\mm(o^\%m.m^%^'thfz}h(r>yy^ 

#M§-ra<t*-r^OfeJ;i;^v'^/:/i o 0;5>6;^xy:7'i o 

8^^:*3V^TNOx ^ilXMl ^^CBRl|X$^^TV^SNOx S: 

WnioJ:t;?SOx ®»lx^Ji 6(;iSiilz$nTo^ssOx 
Ws;65g|±i$nSo fip-^x ^-r?0^^>(-^-7^y:/l 0 Otc: 

1. 0 J: 19 t5/h$i/^?&^^;6>d5ii^iJSiJ^n6o Kt<l. 0 

Sir^tct:i;^^:y:7'l 0 UiiiA/"CJ5fc^tcS# NOx S 

St SOx *Ws;!i5^ttJ$tiSo 

[0 0 5 3] Wn=Wn+Ki • N • PM 
Ws =Ws H-Kg • N • PM 

C;i-CNf^«g|llHli|s|^^^L. PM^:i1^-v?^>'^ 1 0 
f^(7)^>^EE^^U. Ki , Kg (Ki >K2 ) 

^•To ^ffi^ra^t^^^^-ej^ffi^tiSNOxOA^Jj; 
U^SOx <^SH«l§[H]^mN(Ctt:«?lJL. th-il^^ViJ^ 1 
OF^(7)*fe^JEPM(Ctl:^-t-SOD-CNOx a:Wn^b^<tt/S 

Ox awsfi±^<^$D<^t3$tt6r <^(w/.?*9. 

Ox ^Wni3<tT^SOx SWs/iSif:^-f ;5- 
So y:/l 0 1 tCioV^rNOxfiWn;i5^ti|$^^. 
;^v':y:/l 0 2^C*5V^rSOx ftWsdS^m^ttSi:;^ 
5/ >^ 1 0 9 iciitfo 
[0 0 5 4 1 — :J^7='5/>^1 0 0 ^C*3V^TK t ^ 1 . 

^^^;^5Sgfe^^W:Xf*y ty^cT^i: t{ci^;^7^>y7^1 0 
3tCitA/-Ci!^^tcS#NOx S:Wn;i55^i±|$4x, ftVN-e 
y :^ 1 0 4 (CiiA/T^JSfe^tcS t S Ox SW s :d5gttj 
^nSo 

Wn==Wn-Wn • f (T) • f (K t ) 
Ws=Ws-Ws • g (T) • g (Kt) 
rr.-ef (T) *5j:U5g (T) tt^^Eie (A) (C^f 



NOx *Jcm^*3ctTJ^SOx f (K 

t) *3<J:tJ5g (Kt) (i^>«r|g6 (B) (C^-TNOx » 

m^*5ctt/sox ^^ctti^$r^uTl^Sp me (a) tc^ 

^tbSJlptCNOx ^fetU^f (T) :<Bj:U«SOx ^feai^ 

g (T) \m^iS::^UT<o^Wr^^^ . ^orrtbbN 

OxSJctil^f (T) ^SctO^SOx ^fcttl^g (T) I'iiiL^ 
So r^DJ:^^cS^^;;^/;^^aT^:i^aJ['t>'1^2 6«c 

tmmvvihmwi^um^t^hm'^'^^ ^ t h-c^ So 

eiC^-fi 9?'j;-^y:/<^J^TT'i6ROM3 2F^(c:|eiiL 

[0 0 5 51 ^yt. 1216 (B) tC^^nSJ: ptCNOx 
Jkm^f (Kt) :j3J:0?SOx acttJ^^g (Kt) J^MjE 
^I^K t 0|||^-T?fc*9. ^^^oTNOx ;^ttS^f (Kt) 

i6xv^so^ wcmms (Kt) tiffijE^^K tTi^bSim 

$tlSo i:r-6-T?ll8g(ONOx Sfetti^f^f (T) tf 
(Kt) t(O^T^t5$nS75>b^ii^K^t)tc:NOx 
P^HX^jl 9;^»^e>0Cl±i$ttSNOx SJ^Wn • f (T) • 

f (Kt) 'X^mt>^n^:it\::fj:^. ^oTNOx S^ilK 

^Jl 9tCPiiiiX$Hri^'5NOx «Wnfl±i^c^^<D$P< 
/c^So l^^lCSOx ^JcttJ^ttg (T) tg (Kt) t(D 

^'cmt>^ti^f)>^mim!^m o s Ox ^hx^j i e d^p> 

^gCffi$tl.S S Ox fif^W s • g (T) • g (K t ) T*^ 

t>^ti^:Lt\cuy). ?2^oTSOx ^iR^Ji etc^iix^ 

t^l. OCO^ ttCt^NOx *Wn*5j:OfSOx iWs 
j55^(cM^>-rsr cir^^t^i^So ^«^ib\ >^7^y>^l0 1d> 
p>;^7"ry:r 1 0 4{c:*sv^r»W$H:tNOx l:Wn*3J: 
T/sOx aws^i>'^2/^^r yT'RAMs 5(c:iait$tt 

So 

[0 0 5 61 :^v":y^l 0 3{Ci3l^TNOx JlWn*5St 

tti^ih.. ;^7':y:/i 0 4^c;^ov^r SOx &'Ws:^mm^ 
ti^t:^Ty^i 0 5(c:iiA/-eNOx fi:Wn/ii5:^lc/.^o 
/cj0^^jei>j55^|^JSU^nSo Wn< 0(7?tt(c:tt;:^'ry7'l 
0 6JciiA/-CWn;d?i^i:$n> ^>:v^-C:^7^ :y ^ 1 0 7 t:: 
iitp. y:/l 0 7-CfiSOx 1:W s ;0>:Rlc/^o;t;e^> 
^;i)^;^WJ^nSo W s < 0 co t ^(cj^;^^^ >^ 1 0 8 

{zmA^-^y/ s^>mt^ns ?s^v>-c;^x5/:ri o 9tcii 

[0 0 5 71 ^^'r^yy'i 0 9-ef^|g]3tc^$tvs^illl 
lsJKffitcJ:|p;t*SffijE^»K;6Sl. 0 J; 19 v>;5^ 
S=3^^d5WJ$nSo K<1. oco<!:#, EP"b^Mco5®lc 

:7'1 1 OtdiiAz-CSOx ^387 7^^3^5-^';/ h ^HTV^S 

d^d>d5ii^jsrj$tbSa SOx «!!3a7 7i/*s-fe5/ h^nr 

v^/^^/^^:#^^:|:i>^7^y>^l 1 Stcii;?-^ >-:7^ur SOx ^ 
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10 0 5 8] y^r-y:^! i M^s^m^Mc 
:kmw so mil) X^hX^<fj:<^tzf>^:^^:d^^m^\l 
^tli>o Ws SWs o(Di#(CH;^7"y 1 6t;ijiA/ 

t^t^tm^^^fx^^. Wn^Wn ocr><i: ttCti^Si^^ 

[0 0 5 91 y^y'y':fl 1 6{C*3V>"CWn>Wn 

v^XNOx Wi^yy^t'^'^y h^:fxri/^6tWJ^ti.S 
C0-e>^7":y>^l 1 SlCji;^.. «jE^^K t ;OSKK 1 t $ 

n^o ^<o\^^^i(Dm^m'$t^^^\c^m^f\.^m^%. 

y:?'! 1 9rfiNOx *Wn;65-|C(5g^M I N (gill) 
<i'i:^1t.t^^t^ti^^Vm^\\.. Wn^MI NO 

MI Nt;i/.^S<!rXv">y:ri 2 o(cii/Or*NOx m^yy 
^ji^sy-fevy h^ti-So NOx i^ctti:7^i/^5y-fe>y 

t::^l^lx.bttSo ^*£oTWn >Wn otC/j!oT:i5=»P>Wn 

< M I N ^ s * -c^^^ 3 n\z.m^ ^ti^m^^7!)> y 

[0 0 6 01 — i 5^c*5v^TSOx fiw 
ty^'r y'flZ l(ciiA/-CSOx ®i|X^J 1 6 tcMA-^-S 

SN^:^f;J^^aT*5^^^iTo (lae (a) ) 

^7^-5)0 Ctttvl^LTT>ToCOi:#tC(i>^"r>;/:/l 

[0 0 6 11 ^(0^n.^>{ ^ iV'Qyty^'r y-:/ 1 l 3tC:j3 
(nxy^y'y'^rx 2 3(cii;^f. ^je^^k t ^i^^KK 2 

rOKK2<Dfii^^^^l^3l^^c:^^$nS^l^'a^^ 

co^«s^it;55 1 2 , o;5^ibi3. ^nm^f^^i, It^h 

1. 2m^C^>fiSl?fc>5o r(7>KK2(7^1ti[f^KK icofii: 

^/j:e>-rri: t>T*t-5u. *ysiKKi(?Dffi<bf^i:mt--r 



r 5/7^1 2 4Tli^|^#2 4;6S/^></^^M<i©tC^^ft;t 
P>^^. m< LTSOx Wmi ^t>^m^\.fdS^^iSys 

[0 0 6 21 "^^^^Xy^y-yZfl 2 S-CflSOx fiW s 
T^ISM I N J: 19 < /J?o^;d^;0>;6SWJ$tt, W 

^UTWs <MI Nlc:?:^^^:;:^'^ y:/l 2 6 {ciiA/-c^ 
ift#2 4*5^W/^;^^tt@t;i^gi;tbtb. 
^1 2 7\zMhjXSOy, Wcmyy^t^V±y h^ti^o 
SOx Sc/±i>^^i/?55yir^> h^th^tif^m^3P^\z^^^ 
^ti^m^%if^V ^y^i>^^V->'\z^»K.^ti^. %o 
XWs >W s o tyj:oittt\:iT>T o-CfcHI^ s > 
Ws oic/i:or;0^ibWs <M I Nt:i?'<^^^-C^<fe^3!^ 

[0 0 6 31 — >^'7^:y"n 0 9^wioV^rK^ 1. 0 
y-yyi 2 8{;iiiAy-CNOx Wcmy y Vi!)*^V y 

ti. ^\^^xy^'ryy'i 2 9\cmA^xs.o^ nmyy^i)^ 
V±y h^ti^o l^\f^X:^'ryyi 3 OTfiiai 5(c:^ 

X ^myyi!rt,^iry h $tvrv>6d^^>;d5H5JSU$ttSo 

SOx ^myyi:^^^±y h $^^rl/^/J:v^<^t(ctt;^7^y 
:7^1 3 2fCitA/r*SOx *Ws;65^^1itWk (MIN< 
Wk<Wso) XVh±^\f^ti^7!)^-A>m^^\^iX^^ Ws 

^wk t^\cny>'ry:fl 3 4 2 4;5S>'^ 

iix^ji 6?ii^bsox LxhMnm^ti^s 

Ox J&5{i^^^v>(^T-^m#2 4fix^>f^>';^gfliig<i:$n 

[0 0 6 4] :Lti{cMt'XW s>Wk<Dt^\Mys'ry 
^l 3 3tc:iiA/T-SOx KiiX^Jl 6t;ii5itA*r-5^m^:^ 
mT;55^;^MTo we (A) ) t>ii5V^;e)>S^*^;65^pJ 
S'i^ix^. T^T o<D<ir #t;i{:i;^7":y:/i 3 4(cjitj>, 
gp-^T^Tocoirtlcf^iSOx P^iiXS^Jl 6;i)^ib»a<ir A/^ 
SOx ^^^l^^tl^l^^<OXm^^2 4ny<^ y<y.mi<Lm 

tvTV>-5^ tlCNOx52ii|Z^Jl 9;0^e>I^NOx JJ^^fcW^ 

[0 0 6 5] — ;=^v^5/:7'i 3 3I:::JoV^tt>t o-c 
tm\l^^ti^ t y^T yzf I 3 stcii/uTSOx ^CfS 

7 y ^jiS-fe 5/ h ^ tt^o S Ox ^11:7 ^ ^;65-tr y h ^tl 
^ty^TyyiSlt^hy^'ryyiS 6(CxiA/-r^^# 
2 4;65/'^-r>'N'^Mffi®tc:^lfex.e>;}xS. Bp-^b. Ws>W 
k-C3bo'CT>To<^i:t{CttSOx ®liX^J 1 675^ib^ 
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X l:Ws;65-njgjji[M I NX^ h4^^<^j:^tii>^'^i!>^i>^^\ 
SU^nSo Ws <MI N\cfj:^ty^y'yzfl 3 8\zm/o 

[00 6 61 —:>5. K^l, 0(OW&t>hY.<\. 0 CO 
<^ffi(C51lB2Rfigd5|5{k ^ t til S Ox *0;3®:7 7 ;/755-fe 

t:^7^5/::^1 1 2 ^c:*3V^T^«|#2 4;6S^W/'?;^^te® 

[0 0 6 7] 7^#fl^-r5 t*-f^0i6tc;^7"-/:/l 
5 0 {c4BV>TlIj 3 (c^-r«l&i51^*^liicj^;: MX'^^ -SW 

^v>-ey^x >;/:/! 5 2-eHNOx ikmyy^ii^'t^y h$ 

myy^^^-^y \>^tix\^^^^^t)^ji)mm^ti^o so 

X Wcmy y y h ^t\.X\^^fJ:\^^t^\at:^'r)y^l 

1 5 5 x\tm:^mnm^m^T p jck t ^mw-r^ r 

tc:J:or«J^3(sfpe«^raTAU (=TP-Kt) ;d5SttI$ 
i^So t^^oTNOx S5ctti:7^>r:j3j:t/SOx ^fet±i:7^>/ 
y h^tiX\.^f^\^^t t tcji^j^^ 3 F^lc^i^^ tt^ 

So 

[0 0 6 8] mi-^bTNOx iicW:7^>r;ei5iry h$ 
n^^^^y^y:/! 5 5(Cv?^ v>^L. *7tsOx*JcW:7 
h$ns<b;^7"iy:7'l 5 5(CjttPo NOx 

^ViC46l>rK t =KK 1 (KK1>1. 0) t^tl^ 

fcsox Mcmy^^tf^-^iy h:^ti^tmi 2^>sbmi s 

t;:;^^ /l-— ^>'{Cjb*V>rK t =KK 2 (KK2>1. 

0) t^ti^<Dxmmm3f^\cmiii^^n^m'^m^v ^y 

[0 0 6 9] lEll 87Ji^bia2 ll^lg|9{C^-rNOx , S 

Ox iScmmm<Dm2mmm^mn'r^'ftisb<Dyyi^ . ^ 

hU6i^\t,mi 2. mi 3*5j:i;J|iii stc^-r^n— 



mc^^j:^tz^nm2Q\C7ri^ti^yx2--^^^ 

[ 0 0 7 0 ] fip-b. (gj 1 8 ib^hm 2 1 ^^mi-^ t ^-r 

m^\C^Ty':/2 0 0{C:h\f^xm^f^nmkt^mT P\C 
^•r SMjE^»K t 1 . 0 J: ?) t>/J^ $ V>36^^;5>d5iHJSiJ 

^tiSo Kt<i. o(Dt^. mhmi^m3\HiiC])-i^ 

m'^n,ttmi(^^tiX\f^^t^\cn:^y'y':^2 0 1 diiA^ 
TNOx fiWn (=Wn+Ki • N • PM) t^MWi^ 
ti. }k^^xy^'ry:f2 0 2\zmAyXSO^mws (=w 

s+Kg • N • PM) Tiimm^th^o z:LXNitmm^ 

PMW:1^-i^^v^^ 1 OF^tOjffe^JEESr^ 
Ki , Kg J*^^ (Ki >K2 ) ^^-to J^CV^-C;^ 
^V'f2 0 9tCjltfo 

[0 0 7 1 1 — :^sTv':t2 o 0(c:*5v>-ck t ^ i . 

OT^j^t^^jSiJ^tiSi:. fip-^^;^^3i^(c#^|&$tL6 

3(CjSA/-eNOx ftWn (=Wn-Wn • f (T) • f 

(Kt) ) ^5feV^T>^7^'y^2 0 4(Cii/L/-T? 

5 Ox fiW s (=W s -W s • g (T) • g (K t ) ) 
dS»t±5$nSo ZZXi (T) *5j;t/g (T) fi^/rgl 

6 (A) lC:^-rNOx»tli^:fo^J:U^SOx ;^tti^^^U 

f (Kt) ;joJ:t/g (Kt) Ji^><r(gl6 (B) 

tc^-TNOx «ctii^*3J:U!SOx ^k/±i^S:^UTU^5, 

[0072] y^^v^2 0 3{c:ioV^TNOx ftWn;^^^: 

W^n. ;^7^i/:/2 0 4(c*dv^tsOx fiwsd^^ttj^ 
tt6i:;^xy:?'2 0 5(c:xiA/-eNOx fiWnd5:^(c/^o 
fc;0>^7!>>;65 ^nSo W n < 0 ^ # tcfi;:^7" 2 
0 6ic:xiA/-CWn:65^^$tt. ^>CV^-C;^x 2/ >^2 0 7 
iitP. ;^Xiy:7'2 0 7-efiSOx aWs;05:^iC/i;o^;0^ 
^t^tmm^i^.^, Ws < ocoi:#tcj^:^v^'y:/2 0 8 

[0 0 7 3] ;^7"!y7'2 0 9-CliIll3tC^$tl.5'^MM 
^:|^^»c:J;i9;t*S^iE»^Kd5i. Q ^^^;\s^\^t^ 

^t^tmm^f\.^. K<1. 0(Ott, fiptbttliitOjlte 
^WiZ J: S @ ^^^it y - y o i: Jc: H;^ 5/ 
:/2 1 0(cii/u-esOx ^'^yy<ft>^^y h$;h.TV>-5 
;&^;6^;65m'J$tbSo S Ox ^myy^t^^v h^tuT 
V^/^V^<J:^^C^^;^7^:yr2 1 3 iC v^^ >^:7^ UT S Ox , 
NOx ^fcm:7^i/;55ir :y h ^:h.ri>a /0^^;«>^5ei5^|^J!3iJ 
6o SOx , NOx ;^W:7 7i/;65-fe:y h$^^TV^7^.^V^i: 
#tC|'±>^X:y:7^2 1 4t;ijiAy-CNOx m^yy^t>^zy 

Y^fv^\^^t>'^t^tm^^^f\^^o NOx S5ctti:7^ir;55 
•^y V^f\.X\^^fS:\i^h^\Z,\%y>^v':f2 1 5 tCattp, 

[0 0 7 4] y^^y^2 1 5-Cf^SOx 4W s 

^t^'5p Ws gWs o(7)<!r i^>^2 l 6 (cigA/ 

-CNOx fiWn;Si5|«p^gr:^^i£Wn o J: i9 t>;'^^ < ?:^ofc 
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[0 0 7 5] — :^'riyy2 1 6 ^CioV^rW n >Wn 

o-c:5^7'5/7'2 1 8(cii;t/L, MiE#,^K tdSKKi 

1. 2m&<Dm'oh^o K t i>^KK 1 1 ^ti^ tmi^^ 

y >^2 1 fl:Wn;65-fRg^M I N (12111) 

J; r> t>/h^ < ^£^itiS)^^if>>i>^^mi^ti. Wn i no 
i:ttCfiiaSf--f i^yi^^^T-r^o mtC^LTWn< 
MI Ntd/^^ t;^'ri/>^2 2 OtCjiA/-CNOx Mcm^^ 
^^idsy-fey b^tu^o NOx iEScm:7 7^;dsy-fe5/ h^tt 
^ <?: 3 fc-^^ $ n 6 ^-^^^5 y 5/ 6 y - 

lC^lfex.bH5o ti^oTWn >Wn o{c:/j:o-C;5>e>Wn 
< M I N S * -CjIKiK^ 3 F^JCtt«& $ nS^S-g-^^S }) 

10 0 7 6] — p^'r y:^2i 5^c*3v^r sOx Sw 

}i:^'rv'f22 \ tcii/u-CSOx ^ilX^Jl 6icMA-r6 
SN^;?f:^iaT;$5tS:^1lTo (|g|6 (A) ) J; t>ii5v>75^ 

^T-t-^o :::tbJc^LrT>Toco<i:tlcf^;^x:y>^2 
2 2lcii/t/TSOx , NOx »tti:7 7ir;i5-fe>y 

[0 0 7 7] i^O^SI?-'^ ^ fV^n.TsT' v^2\3 

v^TSOx. NOx *ai:77^;d5-fe:5, |s$;^^rv^;5^riHJ 
E5f$ti6co-c;^'r y >^i 2 3{C3i;2f, NOx awn^^sy 
RgffiM I N J: <9 'b/h^ < ^^ofc;6^^;!>^;i5WJ$ti^p W 
n>M I NO^rt(cti;^v^:y >^2 2 4 lc:iiA.-eMiE^IS: 

t^^o-CWs >Ws ot;i/^6<!rWn<MI N^/cf^^-X?^ 
!W^^3(^(C^j^$tL^^'^^;i)5y (Kt=KKl) 

^«i#2 4t^/'<-</^7^^fi:fi{ci^l^^n5o 
oTrcO^tCNOx ^iRjSpjl 9;6>ibNOx tf^Wi^^^^ 

[00 7 8] — ><^7'>;/:?'2 2 3 ^Cd3V^TWn <M I 

N{;i7^j:o^ti|^iM^n^i::^7^^y>^2 2 5jcii;;t^. M:iE 

^I^K t ;65KK2 i:$n^o :icOKK 2 COlHti^j^^S 
l^tC#^j^$4x6^gi'^^<7)^««iitj5U 2. 0?i>>bl3. 5 

KlcoM<>:I^Dmic-rSwi: t>Tt «iE^«K t ;55 

KK2tC$tLS^«JSfife^3F^lC:#tiS&$tL^iS^^dSy 5/ 



*>b«fEmLyi:SN^;<f;^ti/^^^>'^ilK2 ip^lci^ijii* 

[0 0 7 9] ti^\^X7.^y^2 2 7-CJ^SOx MW s t)^ 

^LTWs <M I N\cfj:^t:^y'yy2 2 8\cmAy'CW 
»^2 4tt^Uy<:^mi^m\^W»:X,hti. 
7^2 2 9tc:iiA/-esOx , No^ l^myy^t^v-^y h 
^tt^o sOx . NOy^ Wcmyy^ti^V-^y h^ti^t 

ife;l<btL5o ti^oTWs >Ws o ^/irofc<i:#{CT>T 
o-CfeiXf^Wn <M I NtC/«CoT;6»bWs <M I NtCl^'ct 
S*"Ci^»^3I^(C#^j^$nS*m-a^:d5i; (K = K 

K2) \C^ti^ t^\cm^^2 y^^mULm^C^ 
X ;&5jscm$^x. a:ffi$n;fesOx fl^W^'?-?^ilK2 irt 

[0 0 8 0] — ;^7"2/7'2 0 9t;i:fel/^TK^ 1, 0 

T^s/:/2 3 oicjlA/^NOx itfem:7^^;65Uiry h$ 
^!fev^-e:^7'y:7'2 3 1 tciiAy-CSOx , NOx 

02 ltc^$n-6J:5tc:*-rtO«6f::;^7^s/:^2 3 3(c:*3 

fi;^7't/::/*2 3 4 (ciiA/-c SOx Sws^J^^Mwk 
(MIN<Wk<Wso) J: 0 t>:*:^v^;^^^^;^)^;55^|qJ5lJ$ 
W s ^ W k <i: # tc(i;^7" y >^ 2 3 6 (ciiA/-c^Si 
#2 4;55/^>r-/^;^^{aili:$^x5o Ws^Wkcoirttc 

W^nSSOx ii>^P^i:\i^<DXm^^2 y<^m^ 

[0 0 8 1 ] ::n{c^LTWs >Wk(D<!r 
:/2 3 5tciiA/TSOx ^Umi Q\z.m?>>rr^W%:ff:^ 
UTt^Wf^mT o (1^6 (A) ) X.^ 
S'J^nSo TSToCDi:tJCfi>^7^y7'2 3 6lCiltf„ 
EP"^T^To<0,?r#tCf^SOx et^ib\^t/uh^ 

SOx J^)55$:w^tt^^^v^co-c^m#2 4ii/^-r/'^^^^a 

nTV^'5<t ^(CNOx®»lX^Jl 9/ii>ibJiNOx ^i^^Jctil^ 
[0 08 2] — ;^v"yr?'2 3 5(;i*5V^TT>T o-C 

Sb6^i|^M$n6^;?^7's/'7"2 3 7i;i3iA/-esOx ^ta® 

:7^i/;i5-fey h^n^o SOx ^aa^^yi/ji^-t^y h 

^t:!^'r y:f2 3 3ii>hy^'ry^2 3 8 tcjiA/-e^«l# 
2 4*S/My^;^g|{i|l(r^»^^n6o fiP^x Ws>w 
k-CfeorT>To<7>i:t(;itiSOx KHX»J 1 6;*>b* 
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^y<;^m{SLmt^iv^o ^^v^■r^'r :y::^2 3 9niSO 
X SW s ;i5nF(®^M I N J: 19 < ?^cf o7t;^>^^;!)^;5545J 

•CSOx ^a!3l:7 7i/7iSi;ir:y h^nSo SOx ^Sv'^ 

3 33a*e>>^7'5/>^2 3 4(cii;^, r<ottws^wk-c 
fcai:WJ^H5co-C;^7^';/>^2 3 6 2 

lO 0 8 3] — 1 . 0(7)4^^d>/bK< 1. 0<7> 

y h$tiTV^5ii'a^tcj:i;5^X2/>^2 10;i)>ib^7"5/>^2 

1 1 tciiA/-esOx ^my'7^ib*^v-^y h^ti^o ^>:v^ 
— ^v^^LT^so. w<??/t— f^i^fis 1 7^c^•f/^— 
[0 0 8 4] fiPt>. 1112 2S:#^-r5<?:^-r*0«>t::^x 

5/>^2 5 0[c^3V>TllI3lc:^-r^|g]l^i^^{c:jc£:CT5^ 
*-5ffiiE^^K:d5^m^n6o i5>:v^T;^X5/:/2 5 l-e 
JIS 2 1::^-^^ 3/ T'** P>^*i!»3|sH««t^ra T P j^sffm $ 
ti^o IS^v>-c;^-7^!y>^2 5 2TJiNOx i?JcW:7 ^ ^TjiS-fe: 

h$^^rv^/j:l^i:t^c^*>^'7^^/:/2 5 3;6Sii^rs 
Ox , NOx h $ tbTV^6 ;6^^ji>^;^5^t^J 

Wl^tl^o SOx, NOx ^rfetfl>'^i5^;^5ir^;/ h^tLTV^ 
/.cv^<!:#(^:(i;^f^y:7'2 5 4 lciiAyT«:iE#IS:K;d5K t 

p K t ^mn-t ^:itizx^ x^nm^^m t a u 

(=TP • K t) 355^W$n5o ti^oTNOx *JcttJ:7^ 

i/*3j:u^sOx, NOx 3^tti:7^^;65-fey h^tvrw^ 

[00 8 51 rntC^LTNOx Wcdiy 9 ^t^"^ h ^ 
i%^t:^T^y:f2 5 5\zi:^^^^y\^, ^tcso^ , NO 
X Mcmyy^ti^-^^y h^n^t:^v'^yy^2 5 5\cmt^^ 
NOx h$tt5i:iai 8d>(bEl2 1 

^f/I^— ^>'(C^oV^TK t =KK 1 (KK1>1. 0) 

*ytSOx. NOx *Jctii:7 7i/;65-irs/ 
El 1 8 ti^hm 2 1 ^:xlc:^3V^TK t =KK l 

(KK1>1. 0) , ^):V^-CK t =KK 2 (KK2> 
1. 0) <!:$nSco-^j^j!S^3[^(c:«i^$nSM'a-^f'i 

(0 0 8 61 12] 2 3/!)^blg|2 6 J^g] 1 OJC^i-NOx , 
SOx *feW0J»6O||3|glfe^J^|ltT"r5;tii)(^>:7^i/- 



^fe01llCioV^Tl§I2 3. E12 4 J: 1/1112 6 tC^-r>^ n — 
^^r-hSP5>(:t!ai 2. Hi 3*3<i;U5Ell 5«C^-r:7n 

[0 0 8 71 ipi^, m 2 3 ^^hm 2 6 ^^m^t^ t 

tOfeic^xy7'3 0 0^c46V^•cS;$:«!^)|sf^^^tt^F^TPtc 
^•T^WiEfi^SfeK t 1 . 0 J: 0 h'b^\^^fi^fi>tim^\ 

^tb^o Kt<l. 0<7)^t> ip-^jS^gfe^3F^|C!;->- 

m^n,iimf^^^x\^^^t^\z.\%:^v'>y':r3 0 itcxi/L/ 

rNOx fiWn (=Wn-t-Ki • N • PM) ;55g[ttJ$ 
tl> I^V^-e;:^X'y>^3 0 2{CiiA/-CSOx fiWs (=w 
s+Kg • N • PM) tmrn^in^. rrTNJi«MlE] 

PM}ii^— i^^v^ 1 op^(7><6*fffi^^ 
Ki . K2 (Ki >K2 ) ^^-To 2fev>-e^ 

7^iy:7'3 0 9tCiit?o 
[0 0 8 8] — ;^-r .y>^3 0 0(;i*3lNTK t ^ 1. 

o-efc^^TOJ^n^^b. ip-^^j^^3f^(c#^^$ns 
^'^^;a5sai^«^itXJ:iy !x^co<!:#ic:ji>^X!x>^3 0 
3(CjiA/-CNOx SrWn (=Wn-Wn- f (T) • f 

(Kt) ) i5^v>-c;^7^-/:/3 0 4{ciiA/-c 

5 Ox aw s (=W s -W s • g (T) • g (K t ) ) 

dsgcttl^n^o ^iicirf (T) ioJ;t;?g (t) tt*><rig| 

6 (A) {C?j^*f-NOxiEfeai^:}b^J:OfSOx SfeW^^^b 
TioO. f (Kt) *5ctt/g (Kt) fl^-^me (B) 
tCl^-TNOx ^gJcai^*5<ttJ^SOx Sfelli^S:^LTV>So 

[0089] >^7^:y:7'30 3 ^c::?o^/^r NOx ftWn;^^^ 

tiJ^n. ;^7'3/>^3 0 4(c:iov>r SOx SWs;!55^tti$ 

*l.5^:^-r iy>^3 0 5JCii/u-eNOx SWn;55^(C/^o 

ijqJSiJ ^ H ^ ^ W n < 0 <D 1 1 ;^ ^/ 3 
0 6tCii/u-CWn;S>5<^^ $tu, ^>:V^•r;^•r >y ^3 0 7 
iitp. ;^7'y:7'3 0 7-c?«SOx SWs;5S:^{c/j:o;^;5* 
^^^;65Wi^tb6o Ws <0(Ot^\:L\±:^'rv^3 0 8 

[00 90] .y^3 0 9-e^iID3t::^^n^'^M^ 
^:t^^*Cj;i9^^6^1E^^K;^i5i. 0 hA^^^^t^ 
"^t^t^mm^th^. K<1. 0(73^#, fiP*j«IBI<D31^ 

•fZ 1 Otcii^-CSOx ^S>'7^;65-t>> h$tvrv^-5 

t^'^t^ff^'m^\'^f\^^. SOx h$ttr 

v^/£l^^:#^c^:i;^x^/:/3 1 3(Ci;f^ >':/LTS Ox , 

NOx WL}^y'y^if^^v v^f\.x\^^t^^'f)>t>^m^f\. 

5o SOx, NOx ^Jcm:7 7^j55-fey h ^tVTV^/^V^^ 

^(Ctt;^7'y7'3 1 4iC3f|AyrNOx Scai:7^i/;d5iry 
h$nTl>6;?>^S^75*755i}qJSlJ$n^o NOx Wi^^yy^t"^ 

^y H$txTv>/^v>i:#(cft;^x 3/^*3 1 5 (ciiitPo 
[0 0 9 1 1 ^^'ry'/Z 1 S^ttSOx SW s ;d5fj:^^ 

±^iiWso (lail) J:*) t>:^t<3fcofc;&^^;a>:65i|JUSiJ 
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10 0 9 2] — :^'r y^S 1 6 (C:JoV>rWn >Wn 
o\Cflr>rztm%n^tlfctt\C\^:^Ty':f3 1 7 Id it A/ 

2/7^3 1 9T^iNOx fl:Wn;dSTRS#:MI N (El 1 1 ) 
<fc9 t>/h$</^oybd^S^75^;d5WJ$n. Wn^MI N<0 
t#(Cfl^S1^-f ^/i-^^T-ra. rtb(c5^UTWn< 
M I Nic/^-5^;^v':y>^3 2 OtcijlAy-CNOx j6*W:7^ 

^d5y-fe3/ h^n-So NOx Sctii:7 ^ 1^355 y ir y 
^,^^i^^3(^tC'^j^^n^jli'^^^5V) >y^^.^>y-v 
tc^^x.f>tt'5o titoTWn >Wn oic:/j:oT;G>P>Wn 
< M I N /j; 6 * -e«jS«l^ 3 {c^^iSa $ 6 igi-g-^ y 
.y^^^ih., w<DK(;iNOx ^itXSy 1 9d^P>NOx:d5S(c 

[0 0 9 3] — >^ 7^ 3/ 7^3 1 5(C*5l^-CSOx fiW 

s ;*5fF^^;fc:^ s o J: "9 ti^^t < ^^^ot^c ^H^JI^^^n-S 
^>^7^';/>^3 2 1 iCiiA/TSOx ^i^ilX^J 1 6 {cMAi"^ 
$(^m:^><^faT;d5tS:^^|To (|g|6 (A) ) J: 0 l5il5V>;&> 

2 2lCii/u-eSOx , NOx «cm:7 7^^505-fe-/ 
>^X3/>^3 1 3^C*5V^TSOx » NOx SJcW ^ i^^Ji^-^ 

s/ h$nTV^-5i:itNJ^^n50-e>^'ry:/3 2 3(cjg 
<J^s SOx *Ws:255Tl^ffiMI NJ:«9t>/h^<?^^ofc;a^ 
S^/i>^;e>>ffiU$tLSo Ws >M I Nf^i:^(cf^;^7^y >^3 
2 4JC3lA/'CMiE^^K t;!iSKK2 ir^n^o r<7?KK 

2. 0;&>ibl3. 5aSt-/.^6 1. 2^ficD 
1I-C&6o r<OKK2co»^KKic7:)fit<t^/.^6'rc<i: 

MiE^^K t;i^KK2ld$tl^<?r^^^^3f^tC-^^ 
$iL§^-^^;d5y 3/^tC$H^o ^2^V^l?>^7"-/:/3 2 5 

^/W^^T-r^o ti^oTWs >Ws o ^/io 
yt<ttlCT>To-X?$>nJ^Ws >Ws o\Ztj:^Xf)^h^ 
s < M I N /.f S ^ -C^^i^^ 3 P*9 §tJ^ ^ tU ^ jm-a^fC 



[0 0 9 41 — :^'r y^3 2 3^C:fcV^TWs <M I 

•CMIE^J&K td^KKl ^^tb. ^V>-C;^7'y:/*3 2 7 

^^V^-C>^'r 3/:7'3 2 S-CJlNOx ftWn ;d5TRSfflM I N 
J: 9 < 3fco^3&*?f;!l^;d5WJ$H. Wn I N<^ 

M I NtC7:?6i:;j^7"3/:7'3 2 9iCii^-CSOx . NOx 
Sfctti7 7^:d5y-fe3/ h^ti^ i^v>-C^0.3lf--<^>'^iS:^7 
-r^o tttoTW s <M I N{C/c^^ i:Wn <M I N^/c^^ 
^XimM3}h\^mf^^t\.^WL^%ii>') (Kt=K 

Ki) t^fi. m9k^2 4\t^<>[ y<:^m&.m\^9m^n 

6o tJ£oT:i<Dr^lCNOx B^JR^Jl 9 75>6NOx Ji^fttH 
lO 0 9 5] — >^7'3'>^3 0 9(C*3V^rK^ 1 . 0 

"fv^zz 0i;:iiA/-CNOx Wcl^^y^t^V'^y 

tt. ^s>:v^•c;^f'>;/:/3 3 1 tciiA/-cs Ox . nOx *$cttj 

:7 7^^;d5y -fe-/ h^n^o ^»:v^-c^X 3/:/3 3 2-Cfil2i 

2e\z^'rm»^mmii^nt>ti^o :i<DW»^mmx\t. 

112 6tc^$n5J:5(-:^-f*Ui6(c^7^-/>^3 3 3{C*3 

(MIN<Wk<Wso) J; t>::^#V^;0^^^^;jl5J|gJSlJ$ 
tl^o WsSWkt^\C\^:^TyZ^3 3 6\cmAyXm»: 

ffi^tiSSOx 3&5/^>;^j:v^(Ot?^»#2 4I:±^M-/N*;^^tt 

[0 0 9 6] mtr^LTWs >WkcO^#{C(i;^7"y 

>^3 3 5iciiA/-csOx S^ilx^Ji 6tc^tEAi-6^N^;«f;^ 
mT;65^:^MTo (me (a) ) 

gij^n^o T^ToCDi:tt-t^;=^7"3^^3 3 etciiti^^ 
sOx :65iKjctli$tb/^v>cD-c^«|#2 4Ji/M/^;^^tte 

t^tl^So ^lfe#2 4;&V'^-r^^;^Kttfi(C(^«P$ 

nrv>5i: t*::NOx®»R^J 1 9;5^e>JlNOx J&^sjcm^ 

[0 0 9 7] J^7^i/^3 3 5tC:}ol/NTT>T oT? 

fo^> t^M^tv^J:;^7"3':7"3 3 7(cjiA/-csOx 
^t:^'ryy^3 3 3 3!>^e):J^'7^ 3^ >^3 3 S\z.mAyXWWk^ 

2 4^5/^^yN'^|^{igtC^i^x:ibn6o iP^x Ws>W 
k-CfcorT>ToO(l:^J;i»iSOx ©IR^J 1 67!>^b^ 
saa<ofi<osOx ;6s»cttj^tLS<?5-c»l±i$tb;fcsOx 
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•X SW s d^T^^M I N<t 9 < fj:^iti>>m>7b^n 

3 3'f)^by^'ry:f3 3 4{cm^. rcO^#Ws^Wk-C 

fc5<bWJ$iX'5<^'C;^7^!x:?'3 3 6 lciiA/-c^g^# 2 

[0 0 9 81 — 1 . 0<DV^mf)^bK< 1. 0 CD 
y h^nTV^$^'g-tCW:;^7^5/:/3 1 0;&*(c)>^7'y7'3 

1 1 (cjiA^T s Ox y^t^u-^^h ^ti^. i5}cv> 
-c;^7'5/:j^3 1 2tc:^i5v>T^^#2 4 Steffi 

ic^ft^bttSo 0 2 7^:i^j^&!|s^pftilt^^TAu<z>s^tti/^ 
[00 99] fip-^. 11 2 7 ^mm-r^ t ^-f 

ti^o ^^v^-c^T^;/:/3 5 2-CfiNOx icSctil:7 ^ 

^$nTV^5;^>^;el^/55WJ^;^^. NOx Wiimyy^t>> 
±y V^fiX\i^ti:\i^t^\a^:^'ryzf3 5 3d5iiA/-es 

Ox , NOx WLmyy^t^-^v v^fhxy^^^t^'^fi^iim 
m^ti^o sox, i^o^ikmyy^fi^^yV^f\.x\i^ 

fi:\^t^\Z.\t:^'rv^3 5 4 {CjtA/-C«jE^ISK}65K t 
t^ix. 2kV>-C;^7^:y:7^3 5 5-Ct^^:$:^5jsfigtt^p^T 

p K t ^^^-r ^ r t ic o xm^Pcm^m^ t a u 
(=TP-Kt) ;j5sai$n^o ^oTNOx ikmyy 

[0 10 0] :::h.tcMLrNOx tkmyy^t^-^yV^ 

fl^ty>'ry'f3 ^fcSOy^ , NO 

X Wi:l^^iyy^7^*^±y h^ti^ty^'ryy3 5 5 (ciitPo 

NOx Mcmyy^i>^±y h^ti^tm2 3i>^hm2 6\z 

^>'tC*3l^>TK t =KK 1 (KK1>1. 0) 
t^ti^(DXmm^3^{Z^f(^;^ti:bm.^m'^V y^t 
$tu. *fcSOx , NOx *fem:7^^jis-fes/ h$^^5<^r 
13 2 3ii-^bm2 6(C7^i-/u— f^>-(^:i3^^rK t =kk2 

(KK2>1. 0) . 2^V^TKt=KKl (KK1> 

1. 0) t^ifi^(oxmm'm.3p^\^^n^fi^m^%\t 
[0101] m2st>hm3 2\xmm,'^::^WLT'f}m'^u 

ST t ctf? t><g:V^i:#tC(i!219ic:^-t-NOx , SOx «C 

1 ofc^-t-NOx , so^w.mun^rsom4 
mmm^mn-r^ftisbcDy^^ • w»^mm/^-^>^ 

xmn^ti^o ^j^^s :L<DfS4mMmK^\f^xm2 8, 



m2 9:hXXJ^m3 2lC7i^-r:7a-^^- h^:$>HEl 1 

2. mi 3:i6xxj^mi sk^^i-yu—^^—hU^tm 

Jigl3 0*Sj;Oflg]3 1 {CT^^n^yti-^^- hn^tz 

[0 10 2] fiP^. m2S^^(bm3 2^#fi^-r^i:*i* 
:S]i?>tc:;^x o 0 ^c:43V^rS:2^^:i^)|s^^«t^^KT Pic 
M-r^miEmikK t 1 . OXr) t^^h^ V>d*S^;6^dSWJ 

$tt^o Kt<i. 0(D^#. m^mmm,3\^\z.v->- 
m^^^r^mff^^tix\^^^tt\^ny^y'yy4o itcit/u 

•CNOxSWn (=Wn + Ki ^ - PM) i>mm^ 
J^V>-C^^5/:/4 0 2(Cii/u-CSOx fi:Ws (=W 

S+K2 • N • PM) tmm^ti^o zzxNnmm^ 

teft^^U. PMtli^— vf^>'^ 1 0F^<Dite*fJE^7j^ 
Ki , K2 f^^3^ (Ki >K2 ) ^:^i-o 2J!:v>"C;^ 
5^>^4 0 9(riit?^ 

[0 10 3] — ;^7"y:/4 0 9^C*3V^TK t ^ 1. 

oxh^tm^i^n^t. mhmmm3f^^cm^^ti^ 

m^mm^^^itXI-XV y^<Dt^k^\^y^y'yy4 0 
3(Ciiy^-T?NOx SWn (=Wn-Wn • f (T) • f 
(Kt) ) }d5»m^ti. ^5^V^-e:^xy:/4 0 4JcitA/-C 

5 Ox ftW s (=W s -W s • g (T) • g (K t ) ) 

tmm^ti^o rr-cf (T) ^^rjs (T) n^^m 

6 (A) lc:^i-NOx*Jftfci^*5j:u?sOx ifcm^^^U 

-C*3I9. f (Kt) ^Dcta^g (Kt) (:i^>«r|El6 (B) 
ic^i-NOx »:W^fcJ;0!sOx JSctti^iSr^UTV^So 

[0 104];^7^:y>^40 3(C:^3V^rNOx *Wn;651[ 
W^tb. ;^7^:y:7^4 0 4lC:jQl>r SOx MV/s7^mm^ 
tl^t:^y'yy4 0 5\cmA^XNOy^ SWn ;i5^tc:/«Co 
fc ;0>^}6^;65^jSU $ti6o Wn<0Oirttcji;^'r^y>^4 
0 6lc:ii/u-CWn;05^^$tV. 2^V>'C;^x :/4 0 7 
litPs .y:/4 0 7'CJiSOx fiW s ^5ft(C/^o^;6> 
^;a^;65ij^JS'J$n6o Ws < 0O<!r ^tC|^y^X5/>^4 0 8 
\zmAyXW s d^i^i: ^^V>-C;^X y^4 0 9 {Cii 

[0 10 5] ;^7'>^:/4 0 9Tfii213tc^$tt-5^g951 

^;6^:eiswj$tb5o K<i. ooi:^. B\^hm^<Dmm 

y'4 1 OiCjiAy-CSOx ^aS:7 7ir;65-fe:y h$ttTV>'5 
:fy^^:/)-tmm^ti^o SOx ^^:7^^;05ir5, h$tvT 
t >;/:/4 1 3 tCv^^ :/>^LTS Ox , 

NOx ikmyy^t^^-ty h^tix\^^^/}^^t^t)m^^\^ti 

So SOx, t^O^ Wcmyy^7^>±y h^tix\^fj:^^k 
^lcii;^xy>^4 1 4tcii/L/-CNOx Wcmyy^/f^-^y 

h^tix\^'^^f}>'^t>tm^^\^ti^o NOx Mcmyy^i}^ 

-^y h^nx\^^/j:\^^tt\aty^Tyy'4 1 5 Icittfo 
[0 10 6] ^XS/:/4 1 5t?JiSOx SWsd5f^^S 

±my^ so (El 1 1 ) J: 0 t>:^^ < tj:^iti)^^fi^tmm 
$tv$o Ws ^Ws o(0^#tc(:i;^xy>^4 1 6(cii^ 
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[0 10 71 — y^'ryzf4 1 6 (CioV^TW n >Wn 

o-c;^7^s/7'4 1 8(cii;^*t. ffiiE^j^ScK t ;6skk i 

<7?^i^it755 1 2 . O;0>bl3. 5mmtfJ:^l. 1 
1. 2^S<Dlii'Cfo6o Kt;&5KKl 

5/:r4 1 STt^NOx fi:Wn;d5T|5Bfll:M I N (gill) 
t>/J>$</j:o3t;d>^7!i»;i5ipJSij$ti.. Wn^MI N<D 
iJ^/u^^T-r^o r^xt;i^urwn< 
MI Ntc/«fS<i:^-7^y:/4 2 0lCjiA/-CNOx 

NOx Wcmy'^^ii^V^^y h^ti 

IC^mxibn-So tit§oTWn >Wn ot;i/d:oT;a^e)Wn 
< M I N ^ 6 * -e^SSiK^ 3 1^ $ n -5 iS-&^;d5 y 

[0 10 8] — ;^xiy::^4 i 5|c:*5V^TSOx SW 
s ;65fF^^::^tfw s o J: 9 h±t < /^ofc ^^j^iM^tt^ 
a:^'riy>^4 2 ItcilA/'CSOx ^^Ml etcMA-f^ 
^^m:^;^^T7&5tS:^^To (1!6 (A) ) X^hm\^^:^> 

2 2{C3iA/-CSOx , NOx h$tt. 

[0 10 9] ^fecr>^Si^>f ^/V'-Cf^^7'>;/>^4 1 3 1:1*5 
V^TSOx, NOx ;feJcti:i:7 7i/;d5't:y h^^xrv>5<hit^J 
»T$tiScot?>^'r y:/4 2 3icii;S^, ^^^;<f;^mTd5^ 
mm&T t (T t >To) J; I? t>ii5VN?i^^/ei-;6STO'J^tL 
So T^T t (Oirt(Cf^^Xiyy^4 2 4t;i3i/t/'CNOx 
l:Wn;d5TRB1ilM I N J: 19 tj/h^ < ?^j:ofc?&^S^;d^;OS^|^JSiJ 

^J-rSo t*^oTTo<T^T t <D<!: tiCI^Ws >Ws 
o iC 6 ^ W n < M I N i: /j: 5 * -e^Sfe^ 3 JC^^a $ 

n6^^^;65y5/^ (Kt=KKi) <h^n. ^|ft#2 

4H/W/>°;^^ffie(CiJp:^$tt6o t^toTroratCNO 
[0 1 1 01 — ^^i/>^4 2 4 ^C:*5V^rWn <M I 

N{c;^^o/::<!r^iiiM$n5<i::^-7^y:7^4 2 eicii;^^. «jE 
t*SKK2 ir^ttSo r(7)KK2<7)1ii[tt«R^3fe^3 



^iC/j^Sl. l;6>ibl. 2afi<^M-rfe6o w<OKK 
2(OtSttKK l(7)fli^^/j:P>i-;i^ t>T§rSU. *fcK 
Klcoffl<^|^CliitCi-S- <bt>'CtSo ttiE^«Kt;6S 
KK 2 {c^ns i:^i^^3 f^tc^i^^tv^^S-^m^dS y 5/ 
^(d^^xS, 19^v^T:^7^y7"4 2 7-Cf:i^»#2 4;ft5-'^ 
-f^>';^l^^®(c^1fe^btt> m< ursox ^Mmi 6 
*^e,iftw uytsp^::^/;^ ^^^<-r 2 1 i^icii^ 

[0 111] ^>:v^"C;^'r ';/:/4 2 8-ct^sOx ftWs^ii^ 

s^MI N<D^^(c:ji«i3l1^><^/^«r^T-rSo wttlc 
^LTWs <M I N\C/j:^t:^'r^yZf4 2 9 (CitA^-C^ 

lfe#2 4;6S/M/'^^pafi:filc^Six.ib:}x. »cv^-c;^xs/ 
^4 3 oic:iiA/"CsOx , No^ wcmyy^f>^v±^y h 

^ttSo SOx, NOx ;^tH:7^:^^;65y ■fe>y h^ixs^ 

^:tbtl^o t^e-oTW s >Ws o ir^^^o^tir^JciT t ^ 
T>T o-Cfc;riJ^n <M I N (Ct^^o r?)^bW s <M I 
Ntc/i5^-e«?^i^^3f^tc'^j^$tv6i!l-^^;d5y 

(K = KK2) iZ^ti^t^KW»^2 4 7i^yUy<:^m 
^m^^^^^tl^. m< LXrcO^tCSOx S^lR^Jl 6 

7j)>e>sOx305;^ffi^n. ;^ttl^n/csOx 
IS 2 ii^{;ii3l»9i2^*nsr tlc/d:6o 

[01121 — >^4 2 3lC*3V^TT>T o -C 
fc5i:TOi$tiyt<!:tlc:(l;^-r y>^4 3 l tciiAz-CSO 
X aw s ;65TRRl!SM I N J; <9 t>/h^ < ^£oitib^^f>^tim 
m^tl^o W s >Ml N(Dt^\a^:^'r>yZf 4 3 2\cm 
AyXmiE^^Kt:^^KK2t^n^o MiE^^K t id^K 
K 2 {c $ S 3 tc#t^ $ 5 jil-^^di V^y^ 

i,c^ti^, l^\,^X:^y'y:/4 3 3'C\^m^^2 4t^y<^ 

•rSo ti^o-CWs >Ws o ^:?'^oyt^l?tCT>Tk-efc 
txf^Ws >Ws olC/^oT:«i^bWs <M I Nl;:/^6*"C 

mm^3^i,cm^^^hm,^^7b^v y^\:i^ti^tmc 

m^^2 4t^y<i^y<:;^miiLm\^i^^^ti^o m< UT^ 
corbies Ox KHR^Jl 6;a>P>SOx :*>*fetli$n. 

tL/csOx ^^/M/^•;^iS^2 1 i^diiiOjZ^^nsr ^tc 

[0 1131 — y^'ryZ^4 3 1 (;i:JoV^TWs <M I 
N\zfj:otL tm^n^tifc t y':f 4 3 4 tcii^ 

-CWjE^I^K t ;05KK 1 <Jr ^tx. ifk^^-c:^"?" y:f 4 3 5 
\cm/u-V^9^i^2 4ti^y<^y<:^m&m^^W^^bti^o 
iJ:v^-e;^'7'5/:/4 3 e-cfiiNOx fiWnTjsTPS^tM i n 

t>/h^<?'.^o/c;<f^^;ii^?!i5WJ^;h.> Wn^Ml Nco 
^^|;iH*aai^^i5'/WS:^T-r-5o wtl(C*fLTWn< 
MI Nt;i/j:S^:^7".y:/4 3 7«CjgA/-rSOx . NOx 
mm-yyi^^^^'^V^yh^ti. l^\^^'x:mm^^ ^Ji^^^T 
-rSo tt^orWs <MI N{w/^5Ki:Wn<MI N«b/<t-5 

^xm^m3[^\zmi^^th^mi'^^t^v -y^ (Kt=K 

Kl) t^ti. m»^2 4\'i:y<^y<:^miSLm\c^t^:^ti 
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[0 1 1 41 — ;^x>;/>^4 0 9^C;^oV^rK^ 1. 0 

r-^yzfA 3 stciiA/TNOx iki^y y ^ t^^ V ± h$ 
»:v^-c^X2/:/4 3 9{CiiA/-CSOx . NO^ SJcW 

13 3 2ic^$tt^ J:9i;i^-r*3i^(-;^x5/>^4 4 1 

J^;^7^:y>^4 4 2 tCiiA/-CS Ox s i>^^^^S:W k 
(MIN<Wk<Wso) ^r)h±t^^7!)^i!)^f>^n^^\^ 
Ws ^Wk ir#('{*;^7^:y:7'4 4 4tc:aiA/T^lfe 

nso^ S^iix^ji 6?!)^?>sOx tmrn^tiittx^xh^ 

[0 115] rttJC^^fb-CWs >Wk(^^#{cr3:>^r-y 

>^4 4 3{-iiA.TSOx p^itK^Ji 6 dMA-r^^^^;^/;^ 

taT255^^|lTo m6 (A) ) <fc 0 l>ii5V^iC>^^:<i^;d5^J 
SU^nSo r^To<Dt^\cn^Tiyy4 4 4Kmt^o 

sOx ibmm^tifj:^^(D'^w}^i^2 4ny<^y<:^mi<Lm 

[0 116] — ;^7^5'>^4 4 3tvl:}oV^rT>T oT 
fc^i:4^M$tl.^^;^7" .y:7'4 4 5trii^-csOx 
7^i/;d5ir h$t^^o S Ox ^ iJ^^S^ir -/ h $n 

5)ir;^r- >'>^4 4 1 ;^^ib:^7^y:7^4 4 6 lcii/L/-C^g|# 
2 4;d5^^-Y^^;^§Bttgt;i^S^x.e>tt6o fiPt). Ws>w 
k'T?*>oTT>ToOi:^iwfi:SOx ®4X^J 1 6/i>^b^ 

5a^oS(?:>sOx :d5;fe5cW^tL^<D-e;^w^nyc:SOx 
>Sr^'<>r^^;^il^2 1 f^t::i^DaZ.tf:fcde>l;i^Sl#2 4;50^ 
^y^:^m&:mt^ti^, ?)i:v^-c;^^ >;/::?'4 4 tt^so 
X aw s ;!>STPIffl[M I N J; «9 < /c^oyt^^^;i>^;i5J|qj 

SU^tU^o Ws <MI Ntc/j:si:;^x .y:r4 4 StCiiA/ 

y -fe ^/ b ^ }k(D^mi}-^ ^ /^•^(i ;^ 7^ ^/ :/4 
4 l;!i^^;^7'3/:/4 4 2lcii^, ^ w s ^wk -C 
feS^2|siJSU^Ftl$0-e>^x^y^4 4 4 2 

[0 1 1 7] 1. o<D*tli;i)^6K< 1. oco 

Ufc ^ (e: s Ox ^!a3a:7 7 ^i>^^ 
y h^tiX\^^^m^\at:^Tyy'4 \ Qt^^y^'ry^4 

1 l^cJt^TS0x ^my^ift>])±y h^n^o ^^cv^ 

"e:^'rs':/4 1 2lc*5V>T^ift#2 4;6S^^></^•>^gfl^^ 
(c^lj|^f>nSo 113 3tt*»J|sH!elt^raTAUOffai/^ 



[0 118] m^m^ 3^#R^-r^t^-f|Di6lC^7^^;/ 

:/4 5 0 tc*3i^xii 3 xcT^-rmmmmm^^^^ 

S«IE««:K;6SS[m$*^6o ?fev>-c>^7^y7^4 5 1 Tfi 
la 2 t::^^ :y e> S>^«^}(sfPttt^^ T P t±i ^ 

»:v^-c;^xs/^4 5 2-C^iNOx »ai:7 7^;dSir>> 
h$nTV>-5d>S75>36SWJ^*x. NOx «cai:7 7^;ds-fe 
y ^$t^TV^/c^v^t^|c:(^;^f^ ^/:/4 5 SlditA/^CSO 

X , NOx w.myyift^'^y v^tix\^^^i)^t>t^m%^\ 

$tLSo SOx. NOx Sctti:7 7:^^;&5-fe5/ h$tbTV>/j: 
\^^t^\z.\t:^y'y':f4 5 4lc:iiA/-CfflIE^>^K755K t ^ 

(CK t «r^S[i-Sri:«ci:oT«^J|BH!Slt^WTAU (= 
TP • Kt) tmm^fi^o =6£orNOx Wimyy^^ 
J:t/SOx , ^O^tkmyyi^ti^'^yV^f\.X\^^fji\i^t 

[0 119] Cj}Xl;i^bTNOx igfem:7^>/;^»5ir^^ h$ 
ix5^;^7'y:/4 5 SiCi^-Y^'y^L, *fcSOx. NO 
X mmyyift^^y V^f\.^t:^'ry:f4 5 Sdiitfo 
NOx W.my'y^ii^'^y Y^fl^tm2 Si^^hm^ 2\C 
^t-/^— ^>'t^:*3V^TK t =KK 1 (KK1>1. 0) 

^tu. :^fcS0x , l^O^Wimyyi^t^-^yV^r^^t 
m2 8^^P>I2|3 2(C^-f/^— ^^-t-JSV^TK t =KK 1 
(KK1>1. 0)Xt^Kt=KK2 (KK2>1. 

0) t^tl^(Dxm.m'm.3^\c^^^^tl:bm.'^m%v y 

[0 12 0] 

[^^(O^mi SOx ^MM^^ibso^ ^^tJcWbfc^lc 
SOx ®«x^Jd^e>;^w$ti.fcsOx j^^nOx 

[mi] f^^^ii(^^{2^igi-c^s, 

[lgl3] ttIE^^K^7ni-(gl-CfoS. 

[1214] «iBII;e>^^^^tti^n6^Ntl;i^f;^^<7)7|c«^HC, c 

oioxx^mm<Dm&^mmmc7j^-tmmxh^o 

So 

[1216] NOx »W^*5J:U«SOx ttW^^^i-i»^-C 
[1217] NOx*5j:t/SOx <oag|«cttifl:Sr^i-j»0-C 

(1218] so^tkmmm(Dmimmm(D^^M.^^-h 
[1219] SOx. ^Oy,wcmmm<Dm2mmm<r)^^M. 
[sii 0] NOx . SOx Mcmmm(om3mmm<o^^ 
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[012] :7 7 • 1 mmm%:7j<'ry n 

[El 1 3 1 yy^ ' ^»^mm<DfS 1 HiSfiWJSr^-r 7 a 

[El 1 4 1 9 ^ . ^ift^ftfJiBKoii 1 mmi^^7r:'ty n 

[lai 51 ^^^mm<oyu--^^-^h^:hi>o 

imi 7] m^mmmmTAu^sm-r^fti^coytJ- 
[Ell 81 yy^ 'm»^mm(om2mmm^7r:'ryv2 

[Ell 91 yyif 

[1212 01 yyif 

[E12 11 ^^^^JWOT^n-^-y-h-CfcSo 

[E12 2 1 ^)|sff!ft#t^raTAUSrS[W-t--5fc«><D:7n — 

[(1I2 3 1 :77^-^»#tJ«Jco||3||J6«?i|S:^-rP^o 
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